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REVIEW

B. A Satyanarayana Rao and V. V. |_ Narasimham*
Central Food Technological Research Institute, Mysore

Traditional brewing is in Fractice over centuries. The raw material used in brewinﬂ is barley malt. Malting is an expensive process

which involves soaking o

proved technology brewers are emFonmg the microbial enzymes to mash barley and other ¢
sin he production of barley and other syrups have thrown open other

wort similar in character to all-malt wort. New developmen
fermentable sources for the manufacture of beer.

In, any technological process, economics pla
dominant role in deiding the cost of the final pro
Brewin te_chnolo(?y IS n0 exception to this, The chief
raw material used In brewing Is barley malt. The cost
of the barley grain gets doubléd in the process of malting.
Besides praviding Tesirable characters such as flavour,
colaur, etc., conversion of barley grain tq malt gives rise
to the production of various ezymes during germina-
tion, Among these are included proteases and amylases.
Activities of these enzymes are very well known. ~Some
microbes are known o produce these enzymes in con-
siderable quantities under appropriate conditions. . If
these microbial enzymes could e used in brewing,
considerable quantity of malt can be replaced by barléy
grain or other starchy materials with advantage. The
cost of production could be reduced which I turn,
lowers the cost of the finished g)r.oduc_t. . .

An attempt has been made in this review to give a
brief outline of the enzymes produced during malting
thelr functions during, viort preparation and the use of
microbial enzyme during brewing and the advantage in
usmlg them. , :

Brewing is an a%e-old art. The brewer’s most import-
ant raw material has always peen barley %_ram which is
converted into malt by stéeping, %ermma lon and Kiln-
mfg. This process, known as mal mg% involves soakin
of barley grains in water at atemPera ure of about 12°(
for 3 hrwith frequent aeration; the wet barley is 8erm|-
nated around 14°C for aperiod of about 144 hir andl later
kilned at a temperature not exceeding 8°C to limit the
moisture content of malt to about 4 per cent.  Many
enzymes are developed _dunnrq germination and some of
them are destroyed durln? kilning. During this process
malt develops Qesirable Tlavour~and colour, Malting
aids in providing acequate quantity of fermentable
material during wort production and affords nutrients
for yeast during fermentation and contributes desirable

barley grain, germination followed by kilning. With t

o |

e increasin% knowledge about enzymes and im-
eaper starchy materials and obtain

or%anoleptm properties to beerL Other ingredients used
inthe (Productmn of beer apart from the malt are hops
and adjuncts such s barley, rice, maize r%/e, Sugar, etc.
Tradltional Pra,cnce of brewing: Malted barley Is
crushed carefully in amill in such dway that the contents
inside. the huskbecome a very coarse flour leaving the
husk intact. The crushed material is mashed to extract
the contents.  This is achieved either by the infusion
mashing process or by the decoction mashing process2
Infusion mashing; “This process which is common in
Britain, involves grmdmg malt and a smaller amount of
unmalted cereal Used as adjunct preferably in a precqok-
ed condition. The ground material called %ns, IS Intl-
mately mixed with viater usually 2.5 times the weight of
grist and held at a temperature of 52°C for 30 min and
raised to 63°C in about 20 min and this temperature
IS maintained for apout 60 min; it is further raised to
78°C i about 40 min and held for 10 min before being
allowed to run into a lauter tun, o
. Decoction mashing: This differs from infusion mash-
mg Inmany respects. Malt is ground more finely than in
the Infusion process; ?nst I Mixed with water at about
35-40°C. One third of the mash is transferred tg a mash
copper _and the temperature is increased gradually to
about 70°C, then hoiled and transferred back to” the
original vessel and mixed. The overall temperature by
this’ time Increases to around 50°C.  After allowing
to stand for some time one third of the mash 1
agam transferred to the mash copper and boiled as
before, When put back to the main mash the tempera-
ture will have increased to about 75°C. The entire mash
I boiled before separating the grain from the wort in a
lauter tun.  Mashing temiperatlre depends on the type
of malt and adg) ncts l(erd. : :
Sweet wort Obtained by either of the, process is then
hoiled with h%)s, to extract the bitter principles of hogs.
Sugar 1s added If necessary. Spent hops are separated.

«M’s. Hindusthan Milk Food Manufacturers Ltd., Bommuru, Rajmandhri, A.P.
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Hopped wort is cooled, filtered and pitched with a

.elected strain of brewer’

S yeast and fermented.

le. common in Britain, s produced by fermenting at
15-AFC hopped wort obtained by infusion mashing and
using top, Rleast %Saccharom ces Cerevisiae). Lager heer

common |

botfom yeast, (Saccharo

Europe is produged by fermenting at 10-15°C
hoPped wort gbiained % decoction mashing and us_m?
yees carlshergensis). Chemica

and biochemical chanﬂes taking place™during fermenta-
tion by yeast is too well known.” _ _
Enzymes and their action during maltmg{:kDurlng
a

ermination mgnificant hiochemical changes
e synthesis of several hydrolytic enzymes

hese include t
such as carpohydrases and

e place.
proteolytic enzymes. ~ Un-

malted barley “contains considerable amotnts. of fi-

A

imited degradation of

proteins
peroxidases increase during

am)r_las_e, while *<-amylase is formed durin

% germination,
reserve starch “takes place

during germination.  Proteolytic enzymes degrade
g?o nolypeptides and i ) Odaset

amino acids.” Oxidases and
malting and play important

role inthe development of Colour durmqwort prodyction,

Hemicellulases and in particular fi-

during malting, degrade p_%
cularglucose polymers.

eristic er- viz., foam,

Prote_ln pIa%/ sigriificant role in determining
of De

ucanases formed
lucans of Barley to low mole-
e decomposition Products of

he charac-
haze, flavour,"etc. Amino

acids are valuable nutrients to yeast cells, Thus barleg

Is. modified considerably during malting  includin

Kilning, _ _
EnzYm_e action during
amylo

Proteo?l‘tm_ action initiated” during maltlnq Wil

mashing: ~ Proteolytic - and

Ic enzymes play Significant roIe_durlngi mashing.

be com-

pleted during mashing_resultmq_ln the solubilisation of

amino acids. - Gelatmisation,
lysis of starch take place b

iquefaction and hydro-
the ‘action of a%proprlate

enzymes. . Degradation of starch to fermentable Sugars

IS the maljor biochemical ch

graded products of starch
involved are shown in Fig.

ange that takes place. De-
fn the Important enzymes

- ANCE - xonyise | sgon® UYL Y

L fe GEX
B-omylase ""omnq
Se

TRIN
MALTO |TRIO$E

99*99*99-~ o\ I-glucosidosr 4 9.9.9-0.0 ¢ 5/.-gucoiiaose

mmmmmmm

ggggggg

WN_rL—orrylos*HW_qﬁfomyiose p%ll
. SHPL T peExTRIN

P-ornylose

Limit dextrinos

99% |—AMRE

COMPLEX 99999

Fig. 1 Degradati

uuuuuuu

LE\TRn-*»I ) %ﬂlﬂt

i and the enzymes involved.

The efficiency of mashing depends upon several fac-
tors—temperatre, pH, cOncentration’ of the magh,
composition of the grist, etc. The rates of solubilisation
of starch, extraction of the hydrolytic enzymes from the
malt, hydrolysis of starch and thiermal inactivation of
the enzymes are all ?over_ned by the exact conditiong of
mash;nq and any afterations in the programme affect
the findl product, unless the conditions™ are modified
suitably. ‘The starch degrading enzymes differ in their
optimum pH and temperature “requirements and hence
any variations in the pH of the mash or alteratign of
temperature _affect the characteristic action of the
enzYmes during mashing.  Boiling of wort, however,
s roP/s al the'enzymes”

Malt substitutes and brewing with enzymes:  Unmalt-
ed harley is one of the adjunicts used in brewing. In-
vestigations3-8 have been carried out to alter and in-
crease the proportion of barley to malt so that the enzy-
matic activities of malt could”be exploited to the maxi-
mum. _However, a loss of extract, Prolonged time of
saccharification and an increase in the viscosity with
the increased amount of barley was noticed. By em?on-
mq special malts very rich"in diastatic power these
detects are reported to have been correctedd _

The capital cost of malting plants are high and malting
losses during processing aré also, considerable. A new
chapter in the field of "brewing is opened with the in-
creasing knowledge about enzymes, In particular about
the starch splitting and proteolytic enzymes. These
essential enzymes eeded during” mashing can now be
obtained from microorganisms. ~In order to reduce the
viscosity of wort, cyt I;glc enzymes of Tricothecium
reseum "have been used oy Salmonova et a/.,10 when
unmalted harley was Used as on adjunct, When part of
the malt was replaced by maize, saccharification of starch
has been reported to he achieved by using_Japanese
amylase admixed with Aspergnlus oryzae.11" The yield
of éxtract has been reported t0 be lowgr by 5-10 per‘cent
than when malt enzymes and Aspergillus oryzae were
used. Enevoldsen? dbserved that experimentdl mash of
ungerminated barleg with 510 per Cent malt and with
the addition of debranching enzyme pullulanase gave
good yield of wort with high d_e?ree of attenuation.

With the advent of microbial enzymes attempts13‘ 19
have heen made to use bacterial proteases and bacterial
amylases and fungal amylases and glucamylases durm%
mashing and wort prodyction when part of the malt ha
been replaced by unmalted barley grain. The ob!)ect 5
to replace malt by a large quantﬂY of unmalted barley
or feed barle}/ or any Cheaper starchy grain so that
expensive malt could be conserved, and'wort characters
would not alter much from all-malt wort. Total replace-
ment of malt is unrealistic and accorqu to Sorensend)
about 50-60 per cent replacement of malt by unmalted
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Ibaatre|F gears been found to be suitable to produce wort and
Process of brewing with enzymes: The. barley-malt
mixture was mashed at 52°C with the addition of acte-
rial amylases and groteasesZQ. Enzymes were dissolved
In water immediately prior to addition. Where adjunct
was used, it was separately liquefied by using bacterial
amylase. ~ Enzymes were Stabilised by’ adding calcium
hydroxide. ~ Liquefied adjuncts were "then mixed with
tfle mash and the pH was adjusted to 5.6 by addition of
%hosphonc acid and saccharification was carried out for
0 min at 63°C. The temperature was then raised. to
10°C and maintained until complete saccharification
took Place as Indicated by the absence of staining iodine
and the mashing was completed af 78°C, thé entire
operation lasting"about 180 min. Filteration was found
to he normal and the clear wort was hopped as usual,
freed from spent hops and hopped wort on coolmg Was
fermented with yeast in the usual way. The fermentation
Was comgleted in about 6 days at 10°C

Prevalence of agrobic Stréptococci has been found2l
to be much more in American malts than in barley and
use of larger quantity of unmalted barley and Use of
microbial Bnzymes seémed to have minimiséd the hazards
of bacterial contamination. _

FDA of the United States considers) that amylases
and proteases produced from Bacillus subtilis, Aspergillus
niger and Aspergillus oryzae are safe for use in food indu-
stg orovided Toods dre produced from sound raw
material and in_accordance with good manufacturing
ﬁractlce. _ The British Blol_ogimal esearch Association
nas confirmed that bacterial amylase in the brewing
mdustr¥ does not constitute anX risk to health. The
concentration of enzymes used In brewing will be.in the
range of 0.05.tg 0.5 per cent based on thé dry weight of
the Taw material. The concentration of the enzymes'n the
finished product (beer) will be far less. Enzymes added
in the mash tun will be destroyed during hoiling of wort
and will not occur In active state In thé finished beer.

When microbial _enzymes are employed, certain
technological modifications become necessary during
mashingand wort production. Attempts have been made
to use wet-milling of barley2282829, preservation_ by the
use of sulphur dioxide23 steeping barley for different

eriods242r3), alteration of water: grain” ratio243), efc.
lltration of wort has been reportéd to be normal in
most cases and in_some seftling of yeast has been found
to be better thap in control.

_Its a general practice o use yeast for 8 to 10 succes-
sive generations In brewing. In‘pilot plant studies cgn-
ductéd by BrennerB using microbial enzymes for
mashing, °13 ?eneratmns_ of Yeast have been Used with
normalrate of fermentation and without any deleterious
effect on beer.

121

Quality of beer: Lautenbauch and West3L claim to
have obfained higher yield of extract when wort was
prePared using 20 per ‘cent corn grist and 80 per  cent
malt with the addition of microbial enzyme Preparano_ns.
Macey and coworkers2 published a report on brewm?
tests with 100 per cent unmalted barley using bacterid
enzyme I_Preparatmn containing both amglase and pro-
tease. However, incorporation of 5to 10 per cent malt
IS reported 10 have gwen_ better results. Klopper3
noticed Insufficient saccharification when 100 per-cent
barley was brewed_alon? with bacterial protease and
amylase; incorporation of 10 per cent malt improved the
sittation, A satisfactory beer is reported5-2-) to have
been made both on pilof and full scale from wart prepar-
ed from 25 per cent malf, 25 per cent maize grist and, 50
per cent barley along with bacterial enzyme pre&arat!on
containing a mixturé of protease and antylase. Addition
?f r%luca lasel[52634 seemed to havé increased the
ermentabiiity of the wort, _

. Klopper33“observed a high level of diacetyl content,
improved foam stability and reduced colloidal stability
In the beer. An incredsed resistance against chill haz
formation has hee* noticed on adding ?Iucamylase.
The low fermentability of barley worl was fullg
compensated by the addition of fun%al <-gmylase an

the apparent attenuation of the beer has been reported)
to be apprommatelg/ 15 Per cent more thap that of the
control, " Organolgptica Ig barley heer (brewed with
microbial enzymes) has been found1613198303037 to
compare favourably with control beer Eall-malt ee),
though_accordmg 0 Brenner2 control beer was more
aromatic and estéry than barley beer. 1t has been found
that harley beer could be lagéred, filtered and finished
in the normal way. Though the colour is reported to
have been paler, tiie colour Stability has been found to be
better than that of control beer. Studies made by Dubiel
and GolebiawskiB have indicated that beer of good
flavour could be obtained using unmalted barle

upto 50 per cent with malt and” purified amylase,
About 25 Per cent saving in filtration time was acfileved
Y nkenlund® and Ddcroo and. Delecourt4) when fl-
glucanase was added during mashing. _

Brenner has schematically shown (Fig. 2)r the
proportion of barley to be used and the quality of beer
expected when breied along with microbial enzymes,
Replacement of malt by unmalted barley uptg 60 per
cent, according to the duthor, is expected to yield very
good heer when brewed with microbial enzymés.

Mash cycle of barley brew as shown in Flg. 3
has been found2 to fit § brews per day schedule
The exact temperature and time were not found critical
within_ the. recommended temperature maxima,  Pro-
longation in the mash cycle has been found to increase
the “fermentability of thé wort.
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Fig. 2. Proportion of barley and malt and the quality of beer
expected.

Wort substitutes; It has been suggested that barley
worts could be replaced by wort substitutes often called
“commercial brewer’s concentrate” or “syrups” pro-
duced by using microbial enzymes and starcfly materials.
These syrups are intended to provide a complete wort on
dilutior and, therefore, must contain all the components
%resent in all-malt wort both in quality and quantity.

nmalted cereals like, barle(}/ wheat, maize, rye, rice,
etc. have been recommended?441 for the production
of syrups. _Associated British Maltsters, and D.Ds-
Kroyer” A/S Copenhagen have jointly developed a

rocess for making glucose syrup. Based on this process

oerr43 has developed a know-how for the manufacture
of barley s¥rup utilising. microbial enzgmes and malt
enzymes,  The product™is claimed to be relatively of
ligfit colour with pleasant mild flavour and the wart is
indistinquishable in_character from all-malt wort. 1f a
plant with a capacity of 10,000 tons a year of barl )‘
syrup with a dry'salids content of 77 per cént at a capitd
investment of $7,83,000 is established then the cost of
barley syrup per ton is expected to_he $132.. One ton
of barley syrup (77 per cent dry solids) is claimed to be

5 75°C }-..
72:5°C H

70} Optznn
esl 65'C _

60

551

S0

asp 4%
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0L L 1 o | L 4 J
0 30 60 90 120 150

Temp (°C)

Time (min)
Fig. 3. Mash cycle of barley brew.
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equivalent to 1 ton of wort g7 per cent dry soligs
derived from 1ton of malt, the cost of the malt bein
168 aton. Ifthe plantis located adjacent to a hrewery
utilising the other faC|I|t|e§ of a brewery the unit price
per_tor is approximately $124

Commercial concentrates could even be powdered
after adding bitter substances, For the manufacture of
beer from Concentrates or dried products, the concent-
rate is diluted with water or the dried powder is dissolved
In water to the normal strength of the wort required for
fermentation. The foIIovv_lnq advantages are attributed
to the use of barley syrup inthe production of beer:

0 Production ‘of uniform extract from harley of
varjable g\uaht_y.

if). Utilization of low %rade feed barley.

iff) Capital investmenit per unjt of oltput is less for
an extract plant than for a malt plant.

(v) ~ Elimination of mash tuns in the brew house and
thus reducing the cost of new brew house. . .

) Anincrease inthe output from the existing brewery
at aminimym cost. _ _

(vf) Elimination of malting losses and the cost associ-
ated with it _ _

_ Vl7g Flex|b|l||gy in the operation and use of relatively
S Tnl equipmert. _ _

echnical and commercial aspects of production of
brewmgl_syr_ups have been given by Crisp and East#4
and utilization of similar_syrups fof the production of
Deer are reported 534 47. _

Economic implications; I order to deviate from the
traditional practice and adopt newer concepts, there
should be some strong motivation. In the case of malt
substitutes or brewing, with microbial enzymes it Is
most_lg economics that'is involved. The cost of malt is
considerably high, almost double, comPared to the cost
of barley, ~This fact has é)rom ted the brewers and
technologists to work qut new processes.

The total (dry ba5|32 barIeY extract is. reported?
to be quite close'tq that of malt produced from it and
112" kg of barley is required got ntially to replace 1kg
of malt and the rdtio would lie between 111 and 1.25:1,
This 1 attributed to two factors. One is that the starch
of barley 1s less readlily attacked by enzymes than that of
malt. Tne second factor is thaf it might be a feed barle
used for brewmghoKeepmg barleyto malt ratio, af a levé

d

f

of 1.2:1 the author has worked"out the cost difference
in processm? and has shown an economy of 19 cents
Eer barrel of the wort produced from malting qualit

arley. Savings could he increased to 36 cents é)er barre
of wort when cheaper feed barley is used. According to
Hansen a savm%s of 107 Denmark Krones per heCto-
litre of wort coultl be made indicating the usefulness of
brewing with microbial enzymes, o

Entrapped enzymes47 have opened a new vista in the
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field of technol_o?y. The importance of this system can
be well appreciated when starch solution liquefied with
-amylase was recycled through a column contammgi
glucam Jlase entrapRed in fibres to achieve 98 per cen
onversion and furtner the same fibre was used 4 months
at 45°C on maize starch without appreciable fall in
activity. At present, this has remained a scientific
curiosity. and perhaps In course of time the method may
be exploited for the continuous production of wort and
beer. ™ If i not possible at this stage to look into the
economics of the quality of the product but there is a
great future for such a process. » .
Conclusion; Brewing in the traditional way is_in
vogue. hoth in Europé and America Since centuries.
Kriowledge of brewing in our country is imported. In
fact, earlier breweries were set UE) with foreign collabo-
ration and therefore, traditional methods 0f brewing
have been adopted in our breweries. However, techno-
|ogical advancement have made it possible for producing
food enzymes in our country and with the R & D efforts,
newer approaches should be made to produce beer with
advantage. Brewing with enzymes is of recent origin.
There is great scope for exploiting this new process with
advantage. Barley s_¥rups Qr syrlips from other cheaper
starchY Substances 1t on dilution” yield wort similar to
all-malt wort in the carbohydrate " content, amino acid
content and other physicochiemical characters, then the
entire brewhouse canpe digpensed with and the opera-
tion will be restricted to fermentation only. ~ Storage
facilities of malt can be minimised. Fermentation can
be done as and_when required.  Smaller units with
fermentation facilities can be installed at a lower cost
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A process for the development of a flavour concentrate characteristic of a processed cheese by fermentation of cream with candida
lipolytica strain C)B has been described. The process consisted of ?rowing the yeast in whey medium under the conditions which
stimulated optimum synthesis of a cell-bound lipase and an extracellular proteinase, and inoculating it into a cream standardised
to about 60 per cent fat. There was a good correlation between the increase in free fatty acids (FFA) of cream and flavour develop-
ment whicn was complete within 45-50 hr - There was very little proteolytic activity as measured by increase in acid-soluble tyrosine
during fermentation. Analyses of fatty acids in fermented cream by GLC showed a reasonably close similarity to Cheddar cheese
flavour except for the absence of acetate and presence of a number of unsaturated fatty acids. The flavour concentrate could be
used as an additive for the preparation of processed cheese from freshly prepared rennet curd made from standardised or skim milk.
The process is particularly adaptable for India because of its low cost of manufacture and inherent flexibility in operation since the
flavour which is prepared independent of any cheese process can be used with other dairy or non-dairy products.

In India, faste for cheese is an acquired one limited are unsuitable because most of these are either weakly
only to sophisticated urban markets and i confined lipolytic or proteolytic In nature6/. Enzymes, parti-
Pr_lmarlly to the processed cheese. In western coun- cularly lipases, have heen used to reduce the ripening
ries, processed cheese is.relatively. a low cost product —times and improve flavour of cheese89 We have heefl
since [t 1S made from varieties of Tipened cheeses avai- interested in mvesh%atmg unconventional “non-dairy
lable in the market.  In this country, it is made from cultures which could e used in the fermentative product-
curds ripened to different degrees with starter culture ion of the flavour. _ _
and bIendmg them in right proportions with melting In an earlier paperl) it was shown that a Candida
salts to produce cheese Of right texture and flavour: lipolytica strain "produced hboth proteinase and lipase
Ripening times vary from 2-3nonths to one yearat con-  active against the substrates in the, milk. L|Ease actl-
trolled femperaturé depending uPo_n the quality of the ity In this strain was associated with the cells whereas
processed cheese entailing " refatively large” capital proteinase was produced extracellularl durlng growth,
expenditure.  In the process described here, a flavour Relative activities could be controlléd. by Fequlating
concentrate is prepared by fermentation and added their production through the use of suitable inducers.
to the treshIY prepared or ‘unripened curd af the time In the present paper, We describe our studies on the
of melting, thus Introducing a greater flexibility and production of cheese-like flavour in buffalo cream (60
control over the quality of the processed cheese. .~ . per cent fat) b}/ fermentation using C. lipolytica. - The

Biochemical changes which occur during npe_nmg profile of the fatty acids produce bﬁ lipolysis of the
of cheese are well known and can be broadly"associated milk fat matched very closely to that reported for
with the products of hreakdown of carponydrates, Cheddar cheese. Processed cheese prepared from fresh-
Ero_tems and fat of the milk curd12 Thou%h thie meta- ly rennetted curd using the flavour Concentrate made
olites from the carhohydrate degradation_contribute by fermentation has been found to be satisfactory in a
to the keeping quality and acidic taste of the curd, —commercial processil
the cheesy flavolr IS derived from the products of .
enzymatic splitting of fat and proteins In a controlled Materials and Methods N
mannerZ4. "It is. therefore, possible to produce cheesy  Culture_ conditions: . The growth conditions for the
flavour concentrates fermentatively by enzymatic break-  strain CB of C. lipolytica var planta, composition of the
down of fat and to some extent milk proteins which cheese whey medium, and Producnon and as_sa)( of
could _su'ople_ment the madeﬂuaues_ in_the flavour enzymes have_heen previously describedi0l Briefly it
n artlal% rIPened or (ynnpe ed milk curds for the invdlves growing :he culture ‘on cheese whey medium
preparation of processed cheese. ~ Conventional lactic contamm% 06 ger cent yeast extract with. aeration at
starters used in the production of the processed cheese 253 for 30 hr.” At this time, the proteolytic as well as
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lipolytic activities reached maximum. |t was then trans-

ferred to the presterilised cream containing 60 per cent

%}dagdl é% ﬁr cent SNF (Solids-not-fat) to give a five-
tlution.

Flavourproduction: _ Cream fermentations were carried
out at 30°C in New Brunswick fermentor with constant
stiring at 150 rpm but without aeration.  Progress
of fermentation was followed by the release of free
{atty_amds (FFA) and trichloracefic acid (TCA) soluble

rgsine.
yAn_alyncal methods: FFA was_measured by titri-
metric “method of Frankel ang Tarassak12 for dair
progucts, and expressed as milli-equivalents per ICI%
of fat in cream.  TCA soluble tyrosine was measure
by treating 1% cream diluted withIml water and treated
with 3ml"of ﬂer cent TCA solytion in cold %at 4-6°C)
After 5 min, the_mixture was filtered and the filtrate
assayed for tzrosme by the method of Lowry et aln.
Reldase of TCA-soluble t}/rosm_e was taken as an indi-
cation of extent of proteolysis during fermentation.
Viable cells of yeast were assayed by plating on Sar-
boraud’s agar Plates. _

Analysis“of flavoured cream: Fatty acids from  the
cream Were analysed on GLC by the method gescribed
by Bills et al24~ This method Was found to be rapid,
simple and convenient for the analysis of flavour
fatty acids. Cream samples were extracted with 50 ml
hexane and stirred with 50 g resin for 30 min at 4°C.
Resin was washed twice withchilled methanol and then
extracted twice with 30 ml of methanol-HCI.  Pooled
eluates were extracted repeatedly with ethyl ether and
the ether extracts refluxed at “30-35°C Continuously
to concentrate the mixture fo about 510 ml. The corj-
centrate was used directly for application to GLC_col-
umns. GLC anaIY5|s was carried qut using a 2.74m
0.3 mm O.D. column packed with 30 per cént PEGA
on celite using a flame ionisation detector. For the
Prepara_twn of the standards, 10 mg each of the
fatty acids were dissolved in 50 ml hexane and analysed
in identical manner as_described for cream samPIes.
All the steps except refluxing for concentration of the
samples were carried out at”low temgeratures anoyt
-6°C) to avoid flavour losses. Exc gt acetaldehyde
where l0sses maml¥ during reﬂuxmgow re about 15-20
P_er cent, all other Tatty acids could e recovered quan-
itatively from the cream.

Results

Growth_characteristics: Whey is a natural mediym
for growmg C Ilgolytlca because it 15 a low-value
by-product of any cheese process. Whey supplemented
with yeast extract was a good medium’ for Cultivating
the yeast. |n this strain, lipase is cell-bound whereas
protéinase is synthesised extracellularly.  Relative
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Fig 1. Proteinase and lipase activity during growth of C. lipo-
lytica in whey medium supplemented with 0.6 per cent
yeast extract.

activities of the two,enzymes could be easily controlled

physical

b%/ choosing the right"conditions during
%{ Iay Separating the twq enzymes

%a lon dnd remixing them In  correct proportions.

Ince the proteinasé synthesis resumed

growth_or
by centrifu-

late during

the growth, the ratio of activities of the two enzymes
at any moment in culture medium varied between 0

at 6hirto 15 at 48 hr {Fig
culture was used when

he'ra

12_. In our studies, & 30-hr
1o was about L0. At this

stage, the culture was transferred to the cream to give
a five-fold dilution.
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Fermentation of cream: Flavour development in
cream closely followed the increase in FFA and was
maximum jn" about 50 hr (Fig 2).. There was no in-
crease or gecrease In number of Viable cells sugge_stlng
that the flavour changes were primarily associate
with the lipolytic activity.  No flavour was developed
when skim milk devoid of fat was used as substrate. On
the other hand, washed cells of the grganism, which
carried lipase activity but were free of detectable pro-
teolytic activity, werg able to produce cheese-like aroma
In émulsified milk fat as a substrate. When the same
cells were used against emulsified vegetable fat such
as Safflower or groundnut oil, o flavolr was produced
though these fats were h){drolysed_ extensively by the
lipasé from this strainl) Increase in acid soluble %ro-
sine was_ stepwise and only two-fold during 50-hr
fermentation.” This would be expected since the cream
used in these studeis had only Pe_r cent protein,  If
Protem content_was h|%her than this level, the cream
asted bitter. On the other hand, If only fat was used
a5 a substrate, the fermented product appeared to
lack certain taste components considered necessary for
final cheese, This is not sur nsmg since a number of
aming acids and peptides are known to contribute
significantly to the “Nasic cheese taste” of a variety of
chieesesA 1617, Higher amounts of the same amino cids
imparted hitter tate and are probably desirable in some

special cheeses2. A correlation betieen the degree of

lipolysis as. measured by the FFA content of the"cream
and subjective anallysm 0f the flavour assessed by a ganel
I given'in Table T All fermentations were carried out
In New Brunswick fermentor.

Flavour anal¥_3|_s: Lipase of C. lipolytica has a broad
substrate specificityl0and yet there I & specific require-
ment for the milk fat in order to produce a cheese-like
flavour. Fatty acids of the cream were, therefore, analys-

TaBLE 1. PRODUCTION OF FLAVOURED CREAM BY FERMENTATION

Expt. . Y east FFA

No.  Time cells./ml pH meq./100 Remarks
hr g fat

1 0 1.2x107 6.1 569 Mild cheesy
18 2X107 42 195

2 0 2x 107 56 104  Good cheesy
48 8.4x 106 42 498

3 0 1.9X107 61 724  Strong cheesy
18 2x 107 45 347

4 0 2.8X107 6.6 6.7 Strong cheesy
48 1.8X106 51 359

5 0 5X107 6.25 7.87  Strong cheesy
48 3.5X106 450 40.08

Fermentor conditions: ~ Temp. 30°C, stirring rate, 150 rpm.
Quantity of cream: 4 kg; 60 per cent fat in cream.
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METHANOL

Recorder response

Retention time (min)

Gas chromatographic separation of methylated fatty
acids formed in cream during fermentation.

ed to determine if there was any relationship between the
types of fatty acids present and cheesy flavour. Use of
anion exchange resins for separating flavour components
and methylating them a lower temperatures permitted
the (iua_ntltatlve recoveries of lower fatty acids parti-
cularly in the range of C2to C414 This Was confirmed
in an ‘experiment Where known quantities of lower fatty
acids were absorbed on to the column, methylated and
analysed by GLC. Recovery of fatty acids irf the range
of C3C8 Was abcut 9597 per cent whereas that of
acetaldehyde was about 80-85 per cent.  There were
aPparentIy some Joss_of acetaldehyde during requxmg
at 30°C. ~ Analysis of the fatty acids in the “fermente

Cream are gsve_n n _Fag. 3and 4, All the major
peaks could e icentified” on the basis of their relative
elution rates by comparison with the correspondm%
standards, There were also some minor peaks whic

were not identified, and thejr contribution to the overall
cheese flavour could not be determined. It may be
mentioned here that a number of carbonyl compounds,

Fig 3.
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Table 2. distribution of fatty acids in the fermented cream

Fatty acids Flavouredl Cheddar?
carbon cream cheese
number (%) (%)

2:0 1.20 32.53*
3:0
4:0 5.70 6.36
5:0 0.46 -
6:0 3.90 2.10
8:0 3.30 2.23
10:0 9.40 3.09
12:0 5.50 451
14:0 13.30 12.09
14:1 2.30 -
15:0(?) 0.90 -
16:0 23.30 28.29
16: 1 2.70 -
18:0 5.90 9.53
18:1 20.70 25.83
Unidentified 031 —

1. Per cent of total free fatty acids computed from the average
of two samples analysed.

2. Per cent of total free fatty acids and computed as per Bills
and Daylb.

*Acetate content is estimated from the average of the data in
Table 2 as per Bills and Day15.

esters and fatty alcohols have been shown to have
strong impact on flavour even in trace amounts,

Computation. of the ahsolute values of each of the
fatty acids is difficult because the recorder response is
not'linear with respect to the weight of different estersid
However, an approximate idea of the occurrence of each
of the free fatty acids in relation to the total fatty acids
may be obtained by c_omparm% the areas of the' major
peaks1s It is mterestmq that the Cio apgea[s both at
100° and 210°C and that the area corresponding to this
peak is comparable at the two temperatures. Thus Cjo
serves as an Internal standard against which the relative
amounts ma% be compared. In"Table 2 average percen-
ta?es of each, of the Tatty acids expressed as per cent of
%o al fatty acids (4. -18:1I) are %Nen alon? with v_alueg
or Cheaar cheese flavour computed from the publishe
data presented by Bills and Day1. With the exception
of acetate, the lipolysed creamhad all the major fatty
acids reported for Cheddar cheese. Even the' relative
prpﬁortmns of most of these fatty acids are comparable
with the exception osz,CHo and probably Cis- Further-
more, lipolysed cream_ showed some additional fatty
acids not reported for Cheddar cheese sch as C5 C J4:1
Ci5 (?2 and C16:1, Contribution of these fatty acids to
the total flavour impact of the lipolysed cream has not
been assessed.
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Discussion

|t has heen. suggested that a gfood cheesy flavour
results from a judiCious blend of different fatty acids in
right proPort|ons_418. For instance, higher concentra-
tions of att?g acids of Cio, Cro and CH range would
result In a cheese with rancid flavourlZ. On the other
hand, lower fatty acids i.e. volatile fraction and their
derivatives impart an “aroma” to the cheese].?]ﬂ Role
of h|%h_er fatt& acids in the overall flavour gro Ile of the
cheese is not known but is generally believed to provide
%?e background*or a “backbone” to the cheese

avour.. : — I

ReVatwe proportion of individual fatty acids in the
fermented cream compare ve%vvell with those reported
for Cheddar cheese flavourlfhI8 However, there are
some basic differences, For instance, Cheddar cheese
flavour contains fairly large amount of acetate not found
in the fermented cream. ~Acetate is very important for
the oyerall flavour impact in Cheddar “cheese and. the
best flavoured cheeses have been shown to contain a
ratio of FFA to acetic acid between 0.5-1.018¢ In normal
Cheese r%penmg, acetate may appear through the break-
down of fatty acids or as"a produyct of carbohydrate
metabolism 0f microoraganisms Introduced  through
milk or as a mixed starter18-20. In the present process,
fatty acids originate directly through lipolytic degrada-
tiort of milk fat which in itSelf has"extremely low levels
of acetate?L Another difference between the fermented
cream and Cheddar cheese flavour is the presence of a
number of unsaturated f_att>{ acids in cream which are
probably derived from lipalysis of milk fat2L In the
ripened” cheese many of the unsaturated fatty acids,
Pamcularl _Cidii and C16j may  yndergo” further
ransformation through metanolic activity of the bacte-
rial starters and hence, may not appear as such in the
fina Eroductz .

The process therefore produces a flavour consigered
to be cheesy but not associated with any conventional
cheeses for the obvious reason that a number of other
flavour/taste  compounds orlgmatm from lactones
amings, amino acids or carpohydrates are missingl-5,
It i possible to improve the flavour of fermented cream
to éhe leve] comParabIe with th%t of Che?dar cheese b
addition of acetate so as to give the ratio of FFA (C4’CJ%
0 afetatee Ivalent to ahout 0.5-1 018 We have use
the fermented cream as a rlavour aaditive in preparation
of the processed cheese US'?E freshly rennetted curd from
standardised or skim milk1L In such a process, cream is
added fo replace the fat component of the cheese {0 a
level of 510 8 (Pe_r cent gepending on the intensity of the
flavour desired in the final gro uct. A flow sheet for
the process is %wen I Fig 9. The cheese. [orepared by
this method hadl an excellént aroma but still lacked the
structure and the taste of the final cheese prepared by the
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Std milk  —eeeee »Whey Cream
Fat 3% Medium Fat 60%
SNF 8.5% SNF 4%
Pasteurisation Fermentor
|
Lactic acid |
Rennet —»Rennetting
NaCl | »Whey  Fermentor-«—
[l
Cheese Press
Shredding
Milling
Salts----»Meltinga---msrmsmememmreeeaees Flavoured cream
Colour
Packing
Processed cheese
Fat 24.5%
SNF 30.0%
Fig 5. Flow-sheet for the preparation of processed cheese using

fermented cream.

conventional process. To.some extent this was expected

since in a conventional ripening process, the casein of

the curd undergoes a number of transformations due
to the proteolyfic action of the microorganisms. This
problem could be circumvented to a large extent_by
using short ripened cheese curds in the process, The
flavoured cream can be used in a number of other
B_roducts such as cheese spreads, bakery fats for
déssﬁpg(tjs and cheese powdered where a cheesy flavour Is
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Effect of Pre-and Post-harvest Treatments to Control Some
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Effects of pre-harvest treatments with 0.2 % Captan; 100 ppm NAA; 0.2 % Captan+100 ppm NAA in water and W axol; 250 ppm
each of Benlate and Tecto and 250 ppm Benlate-t-100 ppm NAA and post-harvest treatments by fumigation with squhur dioxide
in the form of inpackage fumigant and fumes were studied during storage of Anab-e-Shahi grapes in the middle and late season
harvests. These studies revealed that disorders like decay and berry drop were more in the late season than in the middle season
harvests. The treatments did not show appreciable effect on physiological loss in weight. Treatment with in-package fumigant
(IPF) proved to be the best in reducing decay, berry drop, and in retention of freshness of bunches and fallen berries. Compared
to 3 days in Control, IPF extended storage life of grapes to 7 days even in late season harvest and therefore highly beneficial in
commercial marketrng ofgrages overlong distances for better returns. Fumigation with sulphur dioxide gave the next best result

giving storage life of 7 days but only in middle season harvest.

Sporlae of rapes due to decay, berry drop and
hysiological Ios In wer ht PL\/\Dyare Khown ‘o e
some common  disord ers n ?ra pes.  These seriously
affect the quality of grapes in storage and transportation
and thereby bring down the acceptability of the fruit.
Decay may occur due to rnceprent infection from fields
or packaging materials. The dropped berries rapdly
lose their marketabrlrtY due to discolouration of the
steam end portion,  followed by spoilage.
PLW leads to_shrivelling  of Derries. - Anab-e-Shah
grapes too suffer from “similar disorders. ~ Andhra
radesh has the largest area (2874 acres) under this
variety and these grapes are recognized as one of the
best fable varieties.
marketrng this variety over long distances. But It Is not
nossible due to severé disorders, The losses due to these
disorders were estimated at 20-30 pey cent during a
SurveyLcarried out on post-harvest problems of grapes.
EarIrer attemp ts to control these disorders have Deen
partra g/ success ul. Narasimham et al.2 have reported
fféct 0 rowth requlators like PCPA N and
GA to cec berry drop In Bangalore b %ra(pes
Trials on storage 0 tabIe [apes have been repor
PayanJ and Jasa et al4  Control of decay rn Anab e
a | g rapes with [pre -harvest sprays of ptan and
sodium” ~orthopn enate Was _ reporte
Narasimham et 5an berry drop by Rao eta6
The present studies were conducted in order to investi-

*Present address:  CFTRI, Mysore-13.

Excessive 1973,

There is tremendous scope of

?ate the effect of some pre-and, post-harvest treatments
0 control stora[qe disorders in Anab-e-Shahi grapes
under field condifions.

Materials and Methods

HeaIch orchards having, 4 to 5?/ears old vings were
selected round H derabad Andha Pradesh.  Studies
were conducted on t e middle and. late season crops of

The grape grchard was divided into randomised
block design for drffer%nt treatments.

Nearly 300 to 400 bunches having almost the same
maturity were selected and used for Various freatments,
after removal of spoiled and shrivelled_berries. _Treat-
ments with 100 ppm NAA, 02per cent Captan, 250 ppm
each of Benlate and Tecto, all dissolved in water, and
with 0.2 per cent Captan+100 ppm NAA dissolved in
water as well as Waxol-O, were %rven as_ pre-harvest
sprays 3 days before the scheduled Rarvest day. Grapes
with pre-harvest treatments and those meant for post-

harvest treatments like sulphur dioxide and rn ackage
fumr%atron and conérol were harvested by cli rgrn t
bunches and packed in the vrne}éards in spIr

haskets with paper shreds as pac Ing material, conven-
tignally used” by the traders. In each basket, 5 k
of grapes were packed. For sulphur dioxide fumigation,
the grapes Were ex ose toOS er cent sulphur djoxide
fums In_a closed chamber for half an hour before
packing into baskets in middle season harvest (MSH)
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and after packing into baskets in late season harvest

SH), For the gurpose of in-package fumigation (IPF)
potassrum metaisulphite in “combination " with Citric
acr 1 (oer cent) was pac ed at the rate of ong gram

rapes in a cloth bag of 4x4 cm sizé and
pIace in_the centre of the haskets, mrxed with pa r& A{)Ar
shreds.  During. LSH, treatment with 100 ppm
Caﬂtan+NAA in Waxol were dropped and treatmen
with 250 é)pm Benlate+ 100 ppm NAA in water was
rntroduce olace of treatment with Benlate alone
as a pre-harvest spray.

Grape baskets were stored at RT varying from 21 to
37°CatMSHand25-39°CinLSH. RH varied from 40to
70 per cent in MSH and 30tg 76 per cent in LSH durin
the period of storage. Periodical observations were takef
on five replicates in each treatment. PLW was determined
by the difference in weight of filled baskets immediately
a er packing and at” periodical _intervals. Berry-

decay and general’ marketability were assessed
after 0 enrng the Paskets. The results are expressed as
mean of fivé replicates and statistical. significance was

worked out. TRe consumer acceptability of grapes of

treated and control lots was assessed by a panel of ju i does
on 5 point hedonic scale: 5-very good, 4-good, 3-satis-
factorY 2-poor and 1-bad, Far analysis, “berries were
collected from the base, middle and tip of four bunches
grn%rlnlsgll the four directions, pooled and used for

Results and Discussion

It is well known that gs the grape season advances,
the post-harvest storage life of grapes decreases with the
result that grapes from the laté season are hardly sent
to oytstatjon destinations as they cannot sustain the
transit period. In order to see the effect of different treal-
mentst rraIs were conducted on Anab-e-Shahi  grapes

Etfect on hysrolo caI Ioss in wer ht Ph srolo%rcal
Ioss in weigh rapes o H Treate

r ferent ways rs grven rn able L LW ran?ed
etween a1l

2 ercent Overa storage peno o
ag Gra es treate wrt Captan+N

alone in water showed a IrttI reduction and those
treated with Tecto and Ben ate, a srght rncrease rn

W, over the Control samples. Gr apes 0f L.SH showeg
almost the same pattern of PLW bey near l per cent
on each day of stora%e Over a erro o days
package fumrgatronsowe a 9and68

Per cent on 35 and 7 days ofstorage respectrvely On
he whole, the various treatments rnﬁludrng those with
Waxol did not show any significant effect ofi P

Effect on berry drop.” Tables 2 and 3 show the effect
of various treatments on berry dro EBD) durrng storage
of grapes of the two harvests: In MSH, berry drop was
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Table 1. physiological loss in Anab'E'Shanigrapes

OF MIDDLE SEASON HARVEST WITH VARIOUS TREATMENTS

in weight

Physiological loss in wt (%) at ndicated
number of days after harvest
3 5 7 il 13

Treatment

0.2% Captan in water 29 51 63 98 132
100 ppm NAA in water 29 52 66 101 124
0.2% Captan+ 100 ppm
NAA in water 21 48 62 95 118
0.2% Captan+100 Fpm
NAA in 4% Waxo 27 48 61 92 112
SOz fumigation 30 51 66 92 118
0 250 ppm Benlate in water 31 53 68 109 —
250 ppm Tecto inwater 32 56 68 110 —
Control 30 51 66 96 118
S.Em. 013 013 017 037 067
CD.at5% — 039 049 106 —
CD. atl1% — 052 — 142 —

8-10 per cent upto 11 days but sharply rose to_18.7 per
cent at 13 days of storage in Control samples. Out of all
the treatments, sulphur dioxide fumigation gave the best
results i controllin berrr( drop, which was only 2.8 to
5.7 per cent over the entire stora%e period of 13 days
whereas in Control samples, it was 10 per cent e/en after
3 days storage. The re uctron In BD Was |€ srdnrr

cant’being 72.0, 61.6 and 79.3 per cent over ontro lots
after 3, 5 and / days of storage respectively. The next
best treatment to control berry drop was Captan+NAA
In water, the effect of NAA having been enhanced when
mixed with Captan. Here too, thé reduction was highly

in Anab-e-Shahl grapes of middle season

HARVEST WITH VARIOUS TREATMENTS

Berry drop (%) at indicated
number of days after harvest
3 5 1 13

Table 2. berry drop

Treatment

0.2% Captan in water 59 74 56 58 17
100 ppm NAA in water 6.1 68 65 55 58
0.2% Captan+100 ppm

NAA in water 50 37 69 50 78
0.2% Captan+ 100 ppm

NAA in 4% Waxol 63 54

110 82 124

- S02 fumigation 28 41 17 50 57

250 ppm Benlate in water 94 62 79 99  —
250 ppm Tecto inwater 7.7 59 59 17 —
187

Control 100 107 8.2 94

S. Em. 114 098 118 133 142
C.D. at 5% 330 283 341 — 4.24
CD.atlw 445 382 460 — 5.78
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in Anab-e-Shahi grapes of
LATE SEASON HARVEST WITH VARIOUS TREATMENTS

Table 3. percentage berry drop

Treatment Number of days afer harvest

3 5 1 8 10

0.2% Captan in water 222 130 191 121 161
0.2% Captan+ 100 ppm

NAA in water 61 55 100 72 104

250 ppm Benlate+100
ppm NAA in water 55 69 58 80 87

Control 106 152 173 123 194
SOz fumigation 81 17 17 24 161
Inpackage fumigation 63 52 72 -
S.Em. 157 175 175 270 240
C.D.at5% 463 516 516 8.09 7.9
CD. at1% — 704 703 1115 —
Table 4. decay in Anab-e-Shahi grapes of middie season
HARVEST WITH VARIOUS TREATMENTS
Decay (%> at indicated
Treatment Number of days after harvest
3 5 I il 13
0.2% Captan in water 32 36 65 161 282
100 ppm NAA inwater 51 88 80 142 223
0.2% Captant 100 ppm
NAA in water 26 51 104 178 216
0.2% Captan+100 Fpm
NAA in 4% Waxo 31 11 145 199 274
S02 fumigation 10 39 45 129 214
250 ppm Benlate inwater 27 65 79 2716 —
250 ppm Tecto inwater 3.0 90 89 170 —
Control 41 103 98 240 355
S. Em. 018 129 017 369 261
C.D. at5% 052 374 034 — .11
CD.at1% 070 504 046 — —

significant as compared to Control over most of the
storage, periods. The effect of Captan + NAA was
reduced when it was applied in4 per cent Waxol solution
as compared to that in water. After seven days storage
the berry_drop was mostl¥ due to stem-end rot “of
berries. “Sulphur dioxide fumigation was helpful In
reducmg deca¥ anéi berry drop. ~

In LSH, befry drop was more being 106 to 19.4 per
cent over a storage IvPe“Od of 10 gays as compared to
8-10 per cent in” MSH for nearly"the same' storage
period. Al the treatments except dne with 0.2 per cent
Captan showed significant decrease in BD over a storage
Penod of 7 days”in LSH grapes. In the case of IPF
he reduction was hl%hly Significant on 5 and 7 da%/s
storage, being 658 and 59.4 per cent respectively and
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Table 5. decay in Anab-e-Shahi grapes of late season

HARVEST WITH VARIOUS TREATMENTS

Decay (%) at indicated
number of days after harvest
3 1 8 10

Treatment

0.2% Captan in water 72126 207 293 302
0.2% Captan+100 ppm

NAA in water 43 97 143 144 305
250 ppm Benlate+ 100

ppm NAA in water 74 109 125 195 247
Control 94 182 332 323 536
SOz fumigation 57 89 218 347 397
Inpackage fumigation 25 48 91 — -
S. Em. 137 189 299 500 6.12
C.D. at 5% 398 557 881 1311 1835
CD. at1% — 76 1201 - -

434 per cent on 3 days storage. Sulphur dioxide treated
grapes showed increased BD ‘after 7 days storage, rang-
ing from 117 to 214 per cent.
. Effect on decay: - Effect of various treatments on the
incidence of decag in grapes of MSH and LSH are S(illven
in Tables 4 and 5 Decay was much greater in LSH as
compared to that of MSH, In Contfol lot, the deca
was 410 10per cent over a storage period of 7 days whic
Increased to 35.5 per cent over 13 days storage In MSH
as compared to 9.4 to 33.2 per.cent over 7 days and 53.6
per cent at 10 days of storage in LSH. |

In MSH, sulphur dioxide_fumigation showed least
decay, ranglng from 1.0 to 4.5 per Cent over seven days
stordge, resulting in 73.9, 62.0 and 68.1 per cent reduc-
tion.on 3, 5and 7 days respectwelg which was highly
significant over Control. The next best treatments Were
with 0.2 per cent Captan, CaptantNAA and Beplate.

In LSH, m-lnackage fumigation gave best results as
compared to all other treatments and decay was lowes
being 2.5 to 9.7 per cent, throughout the storage period
of 7°days for which the samplés were examined. The
reduction in decay in this treatment over the control
was significant at 3 days and hlghly significant at 5 and
[ (ays storage and wés to the Extént of 734, 73,6 and
70.8" per cent, respectwel{y. Treatments with Captan+
NAA Tollowed by Benlate+NAA were the next best in
reducing spoilage.  Sulphur dioxide treatment did_ not
give a5 good résults in LSH as in MSH_and spoilage
ranged Hetween 5.7 and 21.8 per cent over 7 days storage
as compared to 2.5.and 9.7 per cent in the case of IPF.
Sulphur dioxide fumigation does not appear to be
effective when grapes are rather over ripe as in LSH.

Effect on géneral marketability of graﬁes: Besides
s%onage, the Overall appearance 0f grapes has a marked
effect on the consumer acceptability. “Waxol treatment
did not show any advantage and on'the contrary, it gave
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noorer appearance fo the berries on account of small
dark sPots at the tip_of the berries due to the deposi-
tion of Waxol 5)1v ripping down.  Shrivelling became
aBparant after 17 days of storage with PLWTising to
20 per cent. The deca)i was_mostly due to black sooty
and white cottong moulds. _The over all appearance of
the pack was adversely affected when spoilage went
beyond 7-8 per cent.  This condition was reached after
five days in' MSH and three days in LSH.  The black
spores Were then spread all over, éven on the 800d berries,
?wmg a poor appearance. _This happened i all the
reatments except those in IPF and t0 a lesser extent in
sulphur digxide treatment upto Seven days in MSH and
five days in LSH. Grapes with IPF Were gractmally
free from this type of spoilage even upto 7 days in

SH and hencegave a much™ cleaner appearancé and
freghnesst the %ra[pis. The green colqur of rachis and
Pe Icles which IS faken, as Criterion for freshness by
he traders, was also retained much better in |PF than in
Control or any other treatment except in sulphuri doxide
fum|8ated where it was retained only to a limited extent,
The ro?ped berries did not show dny discolouration in
|PF treatment and, therefore, their freShness was compa-
rable to those on hunches. ~In all the rest of treat-
ments, drfIJ:oped berries discoloured. badly at stem-end
Portlon. rom the organoleptic paint of view, none of
he treatments showed any distinguishable differences, in
taste and flavour over the Control"lots. At the beginnin
of storage, in various treatments the TSS varied from
136 t0°16.2 per cent, total sugars from 1166 to 1461
per cent ang acidity from 0.28'to 0.3 per cent. No
sqmﬁcant differencés were noticed during storage prob-
ably because of variations in the composition ot berries
from different bunches.

Conclusion:  These studies showed that the overall
quality of the Control ?ra es Was conmderablY reduced
after 3 days storage; TPF gave best results to requce
Incidence Of decay and BD; the two magor disoraes.
In various replicates the maximum recorded values for
decay in IPF treatment were 33 and 81 %er cent as
compared to maximum values of 15.2 and 238 per cent
in the Control over 3and 5 days storage respectively. I
yet another set of experiments, carried out in a similar
ivay on replicates o see the effect of position of IPF
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Pack_et in Erape baskets decaa/ and B.D. were sign ficantly
ess In |PF treatment than Control, the mean Valugs for
decay being 35, 56 and 7.1 per cent and B.D. 4.3, 4.
and 2.0 per cent as compared to 6.8, 10.9 and 226 per
cent decay and 6.6, 7.2 and 109 per cent BD in the
Control samples over 3, 5and 7 days storage respecti-
vely. Placement of IPF packet at base, middle or” both
keeping the total quantity of |PF same-ong -packet)
ad practically the ‘same ‘beneficial effect. Treatment
with 1PFproved equally effective in transportation trials
conducted on a small scale, (3 baskets in each, treatment
and Control,) from Hyderabad to Mysore by rai.

The IPF treatment extended the storage life of grapes
to 7 days even in LSH crop (sulphur dioxide was effective
for the same_Penod but only for MSH crop) and thereby
would permit marketing of grapes over long distances
thro%;hout the country. Andhra Pradesh sénds nearly
25000 tonnes of Anan-e-Shahi qr,a es to up-country
markets, AdoPtmg PF treatment in commercial pack-
Ings will_greatly reduce losses. and retain freshness of
8rapes. [he process is convenient to handle. This alsg
0€s not introduce any departure from the conventional
practice of packmg grapes and hence should be most
useful and acceptablé to the trade,
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Eight vegetable and four grain type varieties of soybeans were analysed for proximate composition, minerals (Ca, Mg, K, Zn, Cu,

Fe and Mn), fatty acids and ascorbic acid

in 72-and 96-hr sprouted samples). The whole and dehulled beans were evaluated for

theircooking (?:uality. Vegetable type soyE)eans were found to be good source of protein and oil. Soybean varieties are quite

rich in Ca, _
their fatty acid profile as a whole and unsaturated fat

eand Cu. Vegetable type varieties S‘Coker-240’,_‘ st to. . .
y acid in particular. Vegetable varieties showed superiority over grain type in

8-1-2"and ‘Coker-stuart’) appeared to be well balanced in

respect of their ﬁhytic acid levels. Vitamin C content increased with the increase in the duration of sprouting. Dehulling

improved the coo

ing quality, this improvement was more pronounced in coker type varieties. ‘Kali Tur’ an indigenous variety,

was found promising as it contained appreciable levels of all the components studied.

Though soybean is fairly consumed in man_Y oriental
countries, numerous atterpts to, introduce it in indi-
genqus foods have not succeeded in this country because
of the ungleasant beany flavour and the difficulty in
cooking 12 However, the vegetable varieties have been
reported to be superior to grain.type varieties in flavour,
texture, cooking3 and acceptability4; the trypsin inhibi-
tor (T1) activity Is also considerably less than the grain
type varietiess.” .

_ he_mproved_qram type varieties of soybean have
high yield potentidl and are being successfuIIY cultivated
in‘ceftain states of India. However, the inability of rural
people to consume the beans directly in the” form of
flour or pulse without processing or” pre-treatment, Is
the main drawback. It is against this background that
vegetable soneans were attempted. for consumption.

he complex chemical composition of soybean is
overned by hereditary and “environmental” factors.

Ithough nlmerous studies have been conducted for
determining the chemical composition. of soybean, such
information for vegetable soybeans is limited. Simifarly,
the information in fespect of nutritive value and cookabi-
lity of ve?etable soybeans is very much wanting. The
present study was,” therefore, conducted to find the
proximate rE)rm_mples, fatty acid .composition, mineral
composition with regard to certain trace elements, and
phytic acid content™ In view of the possible use of
_sgrouted soybean, like gram, the Jevels of ascorbic acid
In sprouted soybeans were also determined.  Attempts
were also mage to assess the cookability of different
soyhean varieties.

Materials and Methods
Eight vegetable type varieties namely 288 BB 2-4-9-1’

“BB 4-6-3° ‘Kanrich’, BB 22-4-4’ ‘Coker 240
‘Coker-stuart’, ‘Coker 102" and ‘No, 28-1-2" and four
rain_type Varieties, namely ‘Bragg’, \JS-2', Pb-1" and
all TUr" were selected for‘the study. _ _
The samples were obtained from” 1974-75 field trails
conducted at JNKVY Jabalpur. ~ The, samples were
analysed for proximate grmmples, moisture content
minérals (P, Ca, K, Zn, Cu, Fe and Mn), phytic acid
and cooking quality, as described_below. = _
Proximate principles: _The moisture, protein and ol
were. determined a_ccordmg to the AOAC procedureb
Total polysaccharides were estimated according 1o
Hassid and Abraham/. The requcing and non-redticing
sugars were determined by using_Hane’s ferricyanid®

méthod described by Browne and”Zerha8. _

Mineral  composition:  The samDpIes were digested
with triacid mixture according to David9. Phosphorus
P) and gotassmm K) were determined by the methods
gscribed by Jacksonl0 For the determination of cal-
cium (Ca), 20 ml of the above extract was taken in a
flask andto this, 5 ml of solution contamlng 3 per cent
magn_esmm chloride .and 0.75 per cent of potassium
chloride was added. The readings were taken in atomic
absorption spectrophotometer-AA 120 (Varian Tech-
tron, Australia) at wave length of 4226.7a. In order to
estimate zin, coPper, Iron and manganese, the extract
was taken directly and the readmgs were taken in the
atomic absorption” spectrophotometer at the wave lengths
of 2138.6a, 324754, 2483.U and 27%4.8a rg_s#ectwew.

Pnytic acid: _This was determined according to the
procédure described by Rosenbaum and Baker

(Fatty acids:  The fatty acid analysis of soybean seed
oil was done using gas chromatograph. GC-4 BPTF
(Daul column) as adopted by Mehta'and Sen12
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Ascorbic acid:  Ascorbic acid content was determined
at 72 and 9 hr in sprouted soybeans according to the
method. of Roe and Keuther13

Cooking quality;  The method described by Zakardas
et al .. Was staridardised for this purpose. About 10 g
ofsopbeans (whole.and denulled) were taken in a beaker

d 100 ml of distilled water was added and cooked In
an autoclave at 15 [b pressure for 90 and 75 min
under different. conditions. The cooked material was
stirred for @ minute and, was passed throu%h a.20 mm
sieve. The fraction which remained on fhe sjeve was
washed wrth water (100 ml) and two fractions (one that
passed and the other that did nof pass% were dried to
constant wer%ht at 100°C. The ratjo of the werdht of the
fraction which passed through the sieve to the total
welght of both the fractions eXpressed as percentage was
adopted as the index of cookability.

Results and Discussion

Proximate pnncrples It is evident from Table 1that
in the 12 varieties of so bean the vaIues for moisture
protein, ail, total polrp acc arrdes ang re ucing and
non reducrngisu7gars 4 ge rom7 t0 9.2, 37,010 404,
17710 23 381050 per cent respect-
vely; the averaPe berng 83 386 205, 138 and 4.3 per
cerit respectively

The average Value of 8.3 obtained for moisture com-
pared well with those reported earlierla ,

|t may be seen from Table 1that varieties ‘Coker-240
and S-2" are srcinrfrcantly superior with respect, to
protern fo the rest of the "varieties except for variety

‘Coker-stuart’ and ‘Coker-102 contained
388 nd 386 per cent protein respectrvely Kali
Tur’ however contained 38.1 per cent whicti is close
to the average value of 38.6 per cent. Lai et allreported
that ‘Pb-1" Was significantly superior in protern content
410 per cent) and Was supenor to all except

0.2 per cent). However, in the (present stuly Pb
ontained 38, 8ercent rotern and J5-2’, a grain

and ‘Coker-240’, a vertreta le type re grstered hig er
vaIue for protein’content as compared t

This difference could be atfributed to the effect of
environment. . Furthermore, Lai et aP6 reported the
average protein content observed.at drtferen |ocations
while the present vaIues are restrrcte to_one Iocatron

Barring JS-2’, the other grain dypes have rn dicated
lower protein content as compare 0 Vegetab etp DEs.
|t 15 thus evident that vegetable type soybeans constitute
equally good source of protein and thus help in alleviat-
rngrthe protein defi rcrenc%

here Js no dlistinction Detween the grain and vegetable
type varieties in respect of their oil content, The Coker
r(evanetres viz, ‘Coker-102", ‘Coker 240’ and_‘Coker-
stuart” have registered an oil content of 198, 206 and
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219 per cent respectrvel which is moglerate as comgared

to the average value of 20.5 per cent. Location has been
E%r#]rtrgmtlo e a major factor for affecting the ol

The variety ‘JS-2” which recorded significan .ly hrgher
protein content (40.L per cent) has s own tig owest
value for ponsacchande content (127 Iper cenR In the
present study. Further, ‘Kali Tur’ whrc contained 3.1
per cent of protein_has shown the maximum value for
polysaccharide r(15 2 per cent). The Coker t}/pe varieties

coritained significantly lower values than to thi.t of ‘Kali
Tur” and hi h%her to that of two grain types gPBb Bl’zanld

J5-2) and three vegetable type Varigties (28
9-T °28-1-2"and 'BB4-6-3). It s seen that the rano
of 17.6-225 per cent is rather low as compared 10
those observed by Deodhar et al4.

The observed range of 3.8-5.0 per cent for reducing
and non-reducing sugars is on the higher side as compar-
ed to those reported (1-4-3.0 per”cent) by Deodhar

Besrdes the varieties ‘Coker-stuart” and ‘Coker-102’
are also rmportant a they contain apprecrable levels of
protern and orI and reIatrve modera e levels of po (pntgsac
ine

chan es evanea/ oker-240" which ¢
the rgi hest protein (4 4per cent) and reIatrveymoe
rate 0i

(20 per cent) Is also ve rmportant in sprteo
its _high po ysacchande content (15.2 per cent) as this
value's alsd quite | ?w when compared to the value of
20.7 as reported earfierd.

Table 1. proximate composition of some vegetable and
GRAIN TYPE VARIETIES OF SOYBEAN

Pol
Variety Mois-  Pro- Ol sacgh Sugars*
ture tein (% arides (%)
> (%) (%)
283-BB 2-4-9-1 16 382 117 134 47
BB-4-6-3 80 392 24 124 46
Kanrich 82 B1 230 141 35
BB 22-4-4 82 30 195 145 38
Coker-240 76 404 206 147 39
Coker-102 85 385 198 141 48
Coker-stuart 8 388 219 146 50
28-1-2 87 395 189 132 42
Bragg 87 311 216 143 47
JS-2 82 401 213 124 44
Pb-1 92 38/6 205 131 39
Kali Tur 88 B/l 181 152 47
Mean 83 386 205 138 43
SEm. (V) — 0.23 0.17 019
C.D. ES%% — ) R 049 059
C.D. (1% — 0 - 0.68 083

*Reducing + non-reducing
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Table 2. mineral composition and hytic acid content of

Variety Calcium ~ Phosphorus  Potassium
o - ¢
WI00ff -
288-BB 2-4-9-1 040 058 125
BB 4-6-3 03 070 130
Kanrich 035 063 130
BB 22-4-4 038 073 135
Coker 240 032 041 115
Coker 102 0.38 0.52 125
Coker-stuart 0.44 0.45 1.02
28-1-2 0.40 0.86 150
Bragg 0.39 0.57 115
JS-2 043 0.62 1.15
Pb-1 0.39 050 i 15
Kali Tur 031 0.59 0.90
Mean 0.38 0.596 1.20
S.Em. (V) — — —
C.D. (5%) — — —

Mineral composifion: It is evident from the data
(Tabe2 ) that caIcrum phosphorus and potassium_are
principal mineral components and their values (%IOO%

00

fa 586 from0311 to 0437, 0.407 to 0,855 and

respectively. These Valuies obtarned are in close

agreement with hose values re orted by others13-'9.

Soybeans -hoth vegetable and grarn t%
Ca and P as the observed valués are P
reported rn cereals millets, pulses and ol see ds

evaues for Zn, Cu, Fe and Mn varied from 375 t0
462,1.3310 2.20, 6.66t0 14, 00and216to466 mg/l0Qg
of seeds respectively (Table 3). - Copper and iron contents
are remarkably hrPher thanthose reported by Gopalan
S, Millets 8ulses and oil seeds. The

p seeds for

osely resembles with the” value of 105

et al.5 for cerea
ohserved averarI;e value of 9,
iron content ¢

mg/l0Qg of dry seéds as reported by Aykroyd19

Table 3. fatty acid composition (per cent) of soybean seed oil

Pal-  Stea- Oleic  Lino-
Variety mitic  ric leic

16:0 18:0 181 18:2
Coker 240 115 50 335 44T
Coker-stuart 13.0 56 257 491
28-1-2 109 48 30.9 481
Bragg 118 53 244 524
JS-2 11.2 55 34.8 44.0
Pb-1 10.7 38 372 437
Kali Tur 105 4.1 230 551
Mean 113 4.8 29.9 481

2

pes are source of
her than those

soyabean varieties

Zinc Copper Iron Manganese Phytrc acid
(Zn) (Cu) (Fe) (Mn> (%)

424 200 70 316 484
387 200 90 350 434
425 200 80 333 426
412 200 100 316 432
3.87 183 11.0 3.16 3.79
3.87 2.20 8.0 333 4.20
4.12 1.83 9.0 3.83 4.06
3.87 2.16 9.0 4.66 422
437 2.00 9.3 2.82 3.87
412 1.66 6.7 3.00 3.49
462 13 140 3 66 3.18
375 1.83 8.0 2.16 3.12
4.08 1.90 9.08 331 4.02
— — — — 0.20
— — — — 0.62

It can be concluded that so[pbean has remarkably
hrgher% K, Cu and Fe content than many of the
fooastuffs.

No apparent demarcation could be made between
vegetable and p ﬁrn tyrpe varieties of soybean as regards
the contents, of these nutrients.

Phytic acid: _The phytin present in soybean is the
aIcrum -magnesium-potassium salt of p hg/trcacrdzo The

nytates are rmportant because of therr ffect on protein
so ubrr availa rrtpo calcium and cogkability2L

It i observed (Table 2?1that the phytic acid variéd from
3.12 104,84 percent. Tne mean valle being4.02 percent.
No sr%nrfrcant differences were observed “amongst the
vegetable type varieties in respect of their %h tic acid
content at "1 per cent level of probabili ell and
SavageZ2  reported that the phytic acid content i
soybéan is around 0.5 per cent ‘and perhaps is bound
to trace elements,

Although the varietal differences were significant as
re ards cookabrlrt (Tab eJtere Was no concomitant

Ifferences rnte hytrc acl contents (Table 2). This is
rn contrast to th e observations mad e by Rosenbaum
etal.2iin peas But later on Rosenbaum and Bakerll
suggested that the higher cookability of the rnterror
por lon of cotyledons 0f peas was nat associated with
he higher phytic acid content. Therefore, in so¥beans
the cookability may be governed by the Interaction of
factors like seed coat, Seed. size, and the contents of
phytic acid, caIcrum ma?nesrum ecting, efc.

atty acids profile: [t s seen from Tabl g 3that the
fatty acid composition of soybean oil ranged as follows.
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Palmitic acid, 105-13.0; stearic _acid, 8-35.6; oleic
acid, 23.0-37.2; linoleic_acid, 43.7-55.1 and " linolenic
acid, 4.5-7.4 per cent. These values are In aqreement
with those reported by SchusterXd excePt for “linolenic
acid where the valyes are low. The low content of
linoleni¢ acid in Indran soybeans has also been reported
earlier by several workers42

Linol erc acid |s the ma Ty}or fatty acid of soybean as
evident from Table 3, This is i agreement with the
findings of earlier wor kersd 24

In the present styd % the Kali Tur contarned hrghest
level oflrnoerc acid (55.10 per cent) followed by ‘B ragg
024 per cent), Coker stuart’ (49 er cent), 28-1

8.1 per cent) ‘Coker-240" (44.7 per cent), JS-2” (44.0
per_cent) and ‘Pb-1" (43.7 per cent).

Greater variation was ohserved with res ect to un-
saturated fatty acid contents (114, 14.2and 29 Fer cent
for noleic, oleic and. linolenic acid respectively) than
the saturated fatty acid contents (25 for palmitic acid
and 18 per cent for stearic acrd) This varratron may
be attributed to the soil, season, Iocatron and temperature
changes durrng seed maturity a observed yot ers.

The vegetable type varieties (Coker-240°, 28-1-2°
ang Coker -stuart’) appear to be well balanced botf in
their fatty acids and unsaturated fatty acids profiles,
The. two” grain pe (Bragg” and ‘Ka i Tur’). which
exhibited reIatrve hi her concentratrcns of "linoleic
acid are showing lower” levels of oleic acid which Is in
contrast to the “other two grain type varieties (‘Pb-1’
and JS-2).

Ascorbic acid content of sprouted soybeans: The
ascorbic acid content of sprouted soyheans has widely
varied from 2.35 to 42.48 mg/100 g (Table 4). In Pb-1",

Table 4. ascorbic acid content of sprouted soybean varieties

var 12- hr 96- htr
ariet sproutin sproutin
4 (nag/IOOg% (r?tg/IOOg%
288 BB 2-4-9-1 474 9.18
BB 4-6-3 12.32 14.65
Kanrich 10.54 1.15
BB 22-4-4 3.95 12.29
Coker-240 2.35 3.90
Coker-102 6.34 471
Coker-stuart 4.69 4,34
28-1-2 5.70 748
Bragg 6.66 157
JS-2 551 8.25
Pb-1 12.76 10.14
Kali Tur 16.01 42.48
Mean 7.63 11.10
S.Em. (V) 1.10 -
C.D. (5%) 3.06 -
C.D.(1%) 398 _
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‘Kanrich’, ‘Coker-102’ and ‘Coker-stuart’ varieties, the
ascorbic aciql content decreased at 96 hr of sprouting as
compared wth the levels at 72 hr of sprouting, However,
In the remaining varieties the ascorbic acid levels have
shown marked Increase.

The varjety ‘Kali Tur” has shown significantly higher
content of ascorbic acid at 72 hr of sprouting (£6.0'mg/
100 g of seeds) than other varieties and “this value
has more than doubled at % hr of sp routrn% Amon%st
[2- hr sprouted beans, the varieties [ike
BB-4-6-3" and *Kanrich’ have followed ‘Kali Tur’ in
ascorbic acid content and the valugs are significantly
higher than the remaining varietjes. Coker type varieties
showed quite low ascorbic acid levels as compared to
other vaieties. The ascroic acrd content of vegetable
tnye varieties has ranged from 2.35 to 123 g

seesat7 hr of Sprouting and, from 3.90 10 146

00.g of seeds a: % hr of sprouting.
ookrng quality: . The cookabrlrt of whole and
dehulled “heans varied from 258 fo 460 and 344
to 520 per. cent respectivel gTabIe 5), The cookability
Increased in all the varieties when the seed coat was
removed the percenta%e increase over the whole beans
being X to 71,2 with an average of 412,

The whole beans of Coker type varieties (‘Coker-
stuart’, ‘Coker-102" and. ‘Coker-240) have shown
srgnrfrcantly Iower cookabrlrty than. the other vegetable
types like 288 B Kanrrch and ‘BB 2-
at Lper cent level of prob ability. But after dehullrng
the” cookability of ‘Coker-stuart’, ‘Coker-102" and

Table 5. cooking quality of some vegetable and grain type
SOYBEANS

Cookability

Variety Whole ~ Dehulled (%) increase
beans (%)  beans (%) in cookability
288 BB 2-4-9-1 46.1 48.6 54
BB 4-6-3 3.9 393 9.6
Kanrich 3l 46.2 245
BB 22-4-4 29.6 44.2 49.3
Coker-240 218 476 713
Coker-102 25.8 42.3 63.9
Coker stuart 28.6 36.7 283
28-1-2 313 527 68.3
Bragg 313 417 33.2
JS-2 36.3 57.1 573
Pb-1 304 48.8 60.5
Kali Tur 313 387 23.6
Mean 32.5 45.3 412
SEm. (V) 13 11
C.D. (5%) 38 33
C.D. (1%) 1.0 6.2
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9.
10.

11.
12

13.
14,

‘Coker-240" increased by 28.3, 639 and 712 per cent
res ectlvelﬁv. o

he defulled beans of two varieties (28-1-2" and
-17). showed_ si nlflcantl¥ higher  percentage  of
cookability (P=0.05) than others”and the increase in
cookability was 68.3°and 60.5 per cent for 28-1-2” and
Pb-1" respectively as compared to whole beans. There-
fore, the vegetable type beans may. be cultivated and
used extensively to overcome protéin’ mal nutrition in
the country.
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Utilization of Mango Waste: Recovery of Juice from
Waste Pulp and Peel
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Juice was recovered from mango peel and waste fibrous pulp by treatment with pectic enzyme. The recover% was 75-80% from
waste pulp and 51% from peel. The peeland pulpjuice had 48 and 51% total sugars, respectively. This juice, when added to man%
pulp and used for preparation of nectar, did not in any way alter its taste or flavour. Optimum rehydration of dried peel and pulp

0

was worked out for efficient recovery of syrup from the dried samples. Good quality wine and vinegar were prepared from juice
from fresh waste and syrups from dried waste br partial precipitation of tannins to over come undue astrmFency. A concentrated

syrup having good taste and attractive light yel

ow colour was obtained from syrups by treatment with ge

atin and carbon which

highly impaoved their colour. Discolouration of concentrates during storage was checked by addition of 1000 ppm of sulphur

dioxde.

The production _of mango products_has %one up

steadily from 11,317 tonnes In 1966 to 17,847 tonnes in
19701 Durm? manufacture of mango products from
[ipe mangoes, ar%e quantities of mano waste come out
from the” canneries, accounting for 40-60
fruit, depending on the variety.~ Waste comprises mostly
of peel and Stones, which “constitutes about 15 and
18-20 per cent of the fruit, respectively, Besides this,
is the Waste fibrous pulp obtared, particularly, In the
manufacture of mango juice or nectar. Such fibrous
waste pul[;))_ 15 estimated to be nearly 8-10 per cent of the
fruits. . Disposal of such large Quantities of,mango
waste IS a serioys problem for the Industry. Utilisatign
of this waste will reduce its disposal problem and will
alsoOI btrlng economy in the production of mango
roducts.
p Recovery of useful ingredients from cannery waste has
been rePorted for many fruits.26 Earlier ‘work with
respect to man%o waste”has been mostly limited to the
use. of mango kernel for animal feed. PrUthi et al? have
reviewed the work done with respect to mango Waste
utilization. Prythi and Susheela8 have also carried out
studies on ytilisation of mango kemel. The present
paper descriogs the work carfied out to recover ad-
ditional %uantn ofjuice for adding_back to the main lot
of mango nectar or for the manifacture of wine and
vinegar trom waste mango peel and fibrous pulp.

Materials and Methods _ _

Mango peel and aPulp Used in these studies_were
procuréd from a local fruit processing factory. These
Were the discarded wastes obtained urmq processmg
of ‘Totapuri’ mangoes for juice and nectar. Wast

*Present address: CFTRI, Mysore-13

per cent of

consisted of fibrous puIP_ obtained hy passing the coarse
maﬂgo ﬁ)u'l? through a finisher fitted with a fine sieve of
32 mesh size.

_ For recovery of juice or syug pectic enzyme in the
liquid. form suPph_ed by CFTRI, Mysore ‘Was used.
Trial lots were limited t0 2-5 kg of raw material. . Peel
was used in the minced form and pulp as such without
further mincing. Pectic enzyme was added to the raw
material, mixéd thoroughly and allowed at room
temperature (25-35°C) for different reaction times. For
the recovery of juice required for fermented products or
Syrup concentrate, an enzyme concentratjon of 0.3 o
3 er cent was_ tried with a reaction time of 24 hr
coupled with addition of 100 ppm sulphur dioxide. In
the other case when juice recovered from waste was
recimred to be put back to main lot of mango dume/
nectar, higher concentrations of enzyme, from 0.3 to
3.0 per cént were tried for reaction times varying from 2
to 12 hr without addition of any sulphur dioxide, After
the reﬁctlon time, the peel and pulp were pressed through
a cloth to get clearjuice. _
Drying 0f waste peel and fibrous pulp was done in syn
and in a'cross flow direr at 70-80°C with a tray load of 4
kg/m2.  Extraction of syrup from dried samaples Was
tried by taking 100 g.of dried peel and Pulp nd after
|n|\|al rehydration With varxlnr? roportion of water,
followed _b§ aqaition of pectic enzyme. _
The juice from fresh material and syrup.from dried
materials were concentrated to 72° Brix in a rotary
vacuum evaporator at 62°C after different treatments.
Calcium oxide and calcium carbonate were added in
the form of 10 per cent slurry and pH was raised to 55
to neutralise excess acidity. ~ Gelatin was added in the
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form of 1 per cent solution to overcome undue astrmé;-
ency. Carbon (Hypine-a product of Hypine Carbon Ltd.
Nalagarh, H.P.) was added at the raté of 2 E)er cent and
the mixture was simmered for 10 min and later k_ePt at
RT for Lhr. Control and treated syrups were filtered
with supercell under vacuum to get clear syrup.

For the preparation of wing and vinegar, 100 ml of
press out juice from peel and pulp were separately
Inoculated With pure strains of Saccharomyces cerevisiae
and when this was vigourously fermenting; it was added
to more quantity of respectivé juices. The final mixture

was allowed fill fermentation is completely —over
(10 clays). ~ Sulphur dioxide (100, ppm) was a deAdftteOr

Check the Tgrowth of ungesirable micro-organisms,
settling 0 %/east, the wine was ‘racked’, filtered throu%h
supercell, bottled and pasteurized at 65°C. For the
pr_eﬁaratmn of vinegar, the alcoholic ferment was. mixed
with mother vinegar g:l) and the process of acetification
allowed to procéed by “let alone” method. This took
4560 days at room temperature, varying from 25-35°C
and humidity 50-80 per cent. Organolptic quality of
the products was assessed on a five point scale; 5-ery
good, 4-?ood, 3-satisfactory, 2-poor and 1-had. Compo-
Sition of peel and pulp “was determined hy AOAC
method9 and pectin Dy Carre and Hayne’s méthod10)

Results and Discussion

Analysis of the waste (Table, 1) showed that it had
nearly 48 per cent total sugars.in peels and 51 per cent
in the waste pulp on dry” weight basis gDWB. This
Indicated a great potential for utilization of the waste if
the sugar could be ef_fectwelg recovered,

N Recovery ofjuicefr

juice was_recovered from peel and pulp by treatment
With pectic enzyme. The %uantn_y, of pectic enzyme
needed for maximum extraction of juice was assessed b
using different proportions of pectic enzyme,_ Recovery
of Juwe from fresh waste fibrous pulp was 75 per cent
with 0.3 per cent pectic enzyme and 80 per cent with 0.6
and 0.8 per cent pectic enzyme. Thus 0.3 per cent pectic
enzyme was almost sufficient to extract nearl;r 3 per
cent of the total extractable juice. Minced pes! yielced
51 per cent {ulce_ with 08 per cent Pecnc enzyme.” Com-
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Table 1. proximate composition of mango waste

Particulars Peel Waste pulp
Fresh material
T.S.S. (°Brix) 21.0 125
Moisture % 68.5 83.2
PH 31 32
Dried material
Acidity % 2.56 2.28
Sugars: Total % 48.07 51.30
Reducing % 40.76 23.86
Pectin % 12.85 10.55
Starch % 291 515
Nitrogen % 0.256 0.53
Crude fibre % 8.38 6.03
Tannins % 2.341 negligible
Ash % 2914 243

enzyme upto 0.8 per cent Jevel, the material had to be
allowed a reaction time of near% 24 hr in which case
addition of 100 E;opm, SO2 becarhe necessary to avold
fermentation..  But incorporation of suIPhur dioxide
would be objectionable for adding back the extracted

juice to the main lot of mango néctar/juice, meant for

canning. - In order to see the possibility of extracting the

juice within a shorter span of time which would avoid

use of sulphur dioxide, higher doses of pectic enzyme
with shorter reaction time were tried. These trials show-
ed that the process of Jiquification which facilitates
pressing out of free flowing juice was completed even

m peel and waste Pulp: Cleamwithin "a short span of 4 Air"when pectic enzyme was

added at 3 per cent level. This higher concentration of
Pecnc enzyme did not make any moticeable chan%e in
he organdleptic 1guallty of Jme obtained. - With a
reactiof) time of 12 hr, &ven 15 per cent pectic enzyme
was sufficient, and the juice recovered after 12 hr had a

Table 2. some important constituents of juice recovered
FROM FEEL AND WASTE PULP
Waste pulp juice

Particulars Peel juice

EOSItIOﬂ 0f This juice_with respect o, the important, con-
tituents Is given in Table 2. The {UICG was yellowish In- < o, 1800 150
colour in the case of peel and faint yellow in'the case of > s cing % 13.45 1162
%ulp. The taste of th _pulln Juice was pleasant and good 9 2 €9 13.60 101
Ut that of peel was slightly astringent. Astringencywas , .. o0 117 129
found to be due to tannins and hence was overcorhe by i 35 31
treatment of juice with 1 per cent solution of gelatin, &7 vellowish  Faint Yellowish
The differences_in the composition of waste and .- Notgood,  Good, acidic
juice recovered ﬁTabIe 2 and 3) is due to batch to batch astringent and ’

I} | | acidic
variation in the level of ripeness of fruits_ handled by the d

factory.  For complete recovery of juice with pectic
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pleasant taste and characteristic mango flavour without
anY off flavour. The juice so recovered from waste
pulp was added to mango pulp at 10 and 20 per
cent level and later used for the (Preparatgon of mango
nectar (20 per cent mango solias). This nectar was
canned in A-l tall cans, The cut-out results carried out
after 7 days storage did not show any distinguishable
change in aroma 0r taste of this nectar as co_mPared 0
nectdrs from controlled lots. Thus, it is Possm e to get
nearly 370 kg of additional man(r;o nec

mangoes processed which will work out quite substan-
tial On large scale processing of mangoes. During the
?Iut In mango processing sedson, it may not be possible
0 take up. aste for reCovery of juice immediately and
hence, drying of mango waste may hecome necessary.
Table 3 gives the progress of drying in sun and dehy-
drator. “Drying was. completed 17 the dryer within
a period of “12"hr bringing down the moisture to 35

per cent in peel and 38°per cent in pulp. In the case of

Sun drgmg, puIR Was comglet_el dried In three days but
not the péel. Tne dried materials were used for recovery
of syrup. Peel and pulp were rehydrated with differerit

T able 3. progress of
DRYING AND DEHYDRATOR

drying mango peel and pulp in sun

Drying time hr Peel (kg.) Pulp (kg.)

Son drying
0 4.00 4.00
24 2.75 175
48 155 0.85
2 1.40 0.75
120 1.30 0.75
Drying ratio 311 531
Moisture % 4.54 4.20

Dehydration
0 3.00 4.00
3 1.60 1.00
10 0.85 0.75
12 0.80 0.70
Drying ratio 3l 571
Moisture % 351 3.82

T 4 ry yrup
Particulars Peel

Dried sample (g.) 100 100
Water (g.) 100 200
Pectic enzyme (g.) 3 3
Press out syrup (g.) 4 110
Soluble solids of syrup (%) 28 26
TSS recovered (g.) 11 44.2

ar_per ton “of
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roportions of water before mixing with_pectic enzyme,
he results with respect to the recovery of syrup and TS
for peel and pulp are qwen In Table 4.” Recavery of syrup
and TSS was practicd I}/ negllgmle with 11 refiydration.
It was 44 Fer cent in 1:2, and 50 per cent in 1:3 rehy-
dration ratio, the last bemg practically same as drym?
ratio.  The syrup recovered from dried pulp and pee
were brownish In colour as compared to yellowish
colour in the fresh samPIes.
2. _Preparation of concentrated sKrup from peel and
pulé): The qume recovered from fres geel and pulp,
an sYrups rom dried materials, were concentrated In
order 1o get a concentrated syrup either for confectionary
BurPoses Or as covering Syrp Tor canning mango slices,
eel juice and syrup werg astringent dueto présence of
tannins and syrtip was also brovinish in colour. Before
concentration, these were, therefore, given a number of
treatments with a view o improve “colour, eliminate
astrmgen%y and reduce acidity. The results are indicated
In Table 5 Calcium oxide and calcium carbonate treat-
ments did not have_the desired  effect in |mprovm%
the quality of syrup. Treatments with gelatin and carbo
completely eljminated astringency and” highly improved
the colour of the syrup.  Requirements “of "gelatin for
complete precipitation of tannins was assessed on the
basis of preliminary trials, Of the various brands of
activated carbon studied, Hyping carbon gave very good
results between a pH range of 3-4 and” improved the
colour_con3|derabl)i._ Aftér carbon treatment, the pH
was raised with calcium oxide, Durm? adjustment’ of
pH, there was a distinct change in the colour ofjuice and
syrup,  Colour was very good being light yellow, till a
pH of 45 but sllggtly_detenorated to dark Vellow when
DH was raised to™.0; in the case of syrup. This adverse
chan(t;e in colour, in the peel gume was of less importance
and Came only a: 5.5 pH instead of 5.0. This difference
was reflected “in little darker colours of corresponding
concentrates. In view of this, a pH of 4.5 only is_recom-
mended for s rug meant for concentration. . Though
elatin and carbon treatments considerably improved
e colour of peel syrup, concentrate from_this was
still infetior_in colour fo .the concentrates from peel
juice. In view of this it is better to use fresh peels.

samples rehydrated with different proportions of water

Waste pulp
100 100 100 100 100 100
300 200 300 400 500 600
3 24 32 4.0 48 56
266 10 105 220 405 475
19 20.0 19.0 16.0 135 115
50.5 2 20.0 35.2 54.7 54.6
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Table 5. qua

Treatment Diluted syrup

colour

Syrup from dried peels (control) Light brownish

Syrup treated with calcium oxide Light brownish

SyruP treated with calcium carbo- Light brownish

nate.
Syrup treated with carbon Light yellow
Syrup treated with gelatin Yellowish

Syrup treated with gelatin and Faint yellowish tinge,
carbon; pH 4.5

Juice from fresh peel, treated with

[ Negligible faint yel-
gelatin and carbon; pH 5.0

lowish tinge.

Further trials are necessary to prove whether dried peel
may give equally fqoo_d coldured concentrate by treatment
of Peels with pofassium meta-bisulphite before drying,
In the cage of waste Pulp, both {ume and syrup yiélded
an attractive faint yellow and tas yﬂ/rup after treatment
with carbon and adjustment ofP_ to 5 with calcium
oxide, Concentrate too had atfractive light yellow colour
and there was practically no difference if the concentrate
prepared from dried or“fresh pulps. _

oncentrates prePared from peel and pulp with above
pre-treatments, fast deterjorated in colour after prepa-
ration, turning brown within 2-3 days at RT. Addition
of ascrhic acid at the rate of 100 mg per cent durma
and after %reparat_lqn of concentrate “did not chec
browning. But addition of SOz at the rate of 1000 pIpm
only could check discolouration completely, over a
Eerlod of 10 days for which the samples were observed.
-Urther studies are necessary to assess the safe storage
life of these concentrates.

Wine and vinegarfrom peel and pulp srrups: Wines

were prepared from press-out juice from peel and pulp.
Fermentation did not proceed well at the normal acid-
ties, of pulp %1.17 per centz) and peels (1.29 per cent).
Acidity, therefore, had to be reduced to 0.5 per cent
with sodium carbonate to get normal fermentation. In
the case of peel_’(mce the Termentation was done with
pre-treatments like (/) Alteration to remove suspended
matter and pasteurization at 80°C, (u) pasteurization
without any Alteration, (/) without™ pasteurization
and Altration. Wine prepared with treatment (/) deve-
loped a bitter taste and off Aavour, Wine from the other
two lofs had astringent taste which was. ovTrcome Dy
Prempltatlon_of tamnins with gelatin initially. ~ Wine
rom pulp did not need any stch treatments. Wines
prepared from peel as well & pulp, had pleasant taste,
mild mango Aavour, and attractive yellowish colour
after maturation for two months at RT. Peel and pulp

lity of peel juice and syru
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ps recorded after various treatments

Concentrated syrup

Colour Taste
Brownish Astringent—not good
Brownish Slighttljy bitter and astringent—not
good.
Brownish Astringent—not good.

Astringent—not good.

Slightly brownish yellow
Not astringent—good.

Very slightly brownish
yellow

Yellowish good Not %stringent—slightly acidic—
good.

Not astringent and not acidic—
very good.

Light yellow—very good.

waste as such, could not be fermented without pectic
enzyme treatment and press-out, Vinegar prepared by
Lét-alone” method. had pleasant taste and aroma when
matured over  period. of two months, In the case of
peel syrup, partial precipitation of tannins, as in the case
of wines, was found necessarfy to get rid of undue
astringency. - Syrups recovered from dried materials too
ave Satisfactory wine (9 Per cent alcohol) and vinegar
totsl acidity, 45 per cent and volatil acidity, 3.75 per
cent).
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The possibility of drying paddy bY keeping in contact with pre-dried moisture absorbing media was investigated. ~Fullers
earth, Bentonite, saw dust, sand, salt, black earth and red earth were tried as contact media. The last two were found to be more

effective than others. Data on rate ofdrying, effect of varying the ratio of earth to paddy, suitability of using the earth repeatedly,
i !

effect of temperature of the contact medium, as also crac

formation and milling breakage of dried paddy were collected. Dr¥inlg<;
ac

paddy continuously from 20 to 12 % moisture in three steps in contact with dry black earth has been successfully carried out. B
earth has been found to be superior to red earth in view of its better sorptive property.

It is, now established that paddy has to be harvested

at mojsture levels of ahout 22-24 per cent and (ried
carefully immediately after threshing for best milling
resultsL2 Both sun drying as well as rymg}by mechani-
cal means using hot air are in vogue and the"conditions
have heen standardised24 Hot sand and momen-
tar Passa?e_ through hot atmosphere have also been
uséd for dfyingb.. The use of sogium chloride not only
for extractlnrq Mmoisture but also for preserving the moist
padd% has also been reportedt. . _
. Where mechanization of drying is not _Bossmle N
in the village or where sun drg/m_gnls not possinle because
of rain.or mclement weather & simple practicable method
of drying the paday is desirable, In view of the high
susceptibility of the Paddy grains to development of
checks.or cracks due 1o sudden changes in ,temPera_ture
or moisture content78, paddy cannot be directly given
heat treatment like roasting or toasting for rediicing
the moisture content. Reduiction of moisture in paday
by contact with dry earth was considered as a possibility
and result of investigation to study the potential of dry
earth and a few orlher maéenals 8 contacé media. for ap-
so_rbmgi,mmsture rom paddy are presented herewith, The
suitability of different types ofearth, effect of contact time
and temperature, proportion of earth to paddy, efficiency
of earth in repeated Use, etc, have been Investigated.

Materials and Methods

Comparative screening of different contact media: The
contact media tested Tor their suitability to  remove
moisture from paddy were black earth, red earth
Fullers” earth, Bentorfite, common salt, sand, saw dust
and paddy husk ash. In these studies, the contact
materials Were dried by roasting in a pan to a tempera-
ture of about 150°C, Cooled to' room' temperature in a

closed vessel and were mixed with freshly harvested
paddy in the same proportion _{1 part of medium to 2
parts” of paddy were used arbitrarily in these studles%
and put in closed bottles. At the end of one hour contac
time, the drying medium was sieved out and maisture of
paddy and ‘the drying medium determined Using oven
method by dryingat "105CC for 24 hr with a correction
factor of 1 per céntd. Because of their fine particle size
Bentonite and Fullers' earth could not be separated fully
from the paddy by s eving. . Saw dust presented problems
of fire hazards during roasting, The black and red earths
did not present the hove difficulties and were therefore
used for further detailed investigations.
Comparison of hot and cooled dry earths: Hot dry
earth maY effect more moisture removal but would be
expected to affect adversely the milling %ualny by induc-
Ing crack formation in paddy. A comparison was
therefore made to study the extént of this effect.
The black and red earth samf?les dried by roastln% 0
150°C, were cooled 0 105°C and also to room temé) ra-
ture_and were mixed with paddy in the ratio of 1:2 and
egumb_rated for 24 hr and the paddy moisture was
determined after sieving. The paddy grains were examin-
ed for crack formation”using a crack’ detector developed
in this Instituteld The part|aII?/ dried padd samPIes
were further dried in the shade to 14 per cent moisture
for milling quality analysis. =~ _
Millingquality'was determined using a McGill sheller
and broken grains during shelling™ operation were
determined1L
Rate of moisture equilibration between paddy and
earth:  Paddy samples in_two varieties and faving
different_initial moisture (27, 2L and 18 per cent) werd
mixed with cool dry black earth in the ratio of 2.1 and
equilibrated in closéd bottles and also in open dishes for

142



srinivas et al.: dry earth for drying paddy

8and 24 hr, After each interval the Paddy

L 246
as sieved from the earth and its moisture conten
etermined. o _

Moisture removal using different pr_oportmnsof{)addy 0
earth: In all the above comparative. studies, the, pro-
portion of earth to paddy had been fixed arbitrarily at
1.2 In order to arrive ‘at the optimal working ratio,
equilibration of the earth and addg was carried out for
one hoyr using ratios varying from 0.1 to 2 and moisture
removal from paddy determined as before. |

Redrying of used earth for subsequent drying of paddy:
To study the above aspect, earth sample”used for first
contacting with paddy was sieved out, dried by roasting,
cooled and reused for a second drying study.” This was
repeated two more times and moisture removal efficiency
during each cycle was determined, .

Drying of paddy in bulk by multipass mixing of earth:
Black edrth roastéd in an eléctrical roaster of'in an iron
pan over a fire or in an oven was cooled to about 105°C
and mixed with bulk quantity of paddy (80 kg) in
1:2 proportion. After a contact period “of 2 hr the
gad y Was sieved out and again mixed with dry earth as

efore. This process was repeated once moré and the
moisture content, per cent cracked grains and shellmg
brokens were determined in samples Collected after eac

ass.

pSorpt|on capacity of black and red earths:  The two
earths E—44+ 0 B.S, mesh) were dried and cooled in a
desiccator and fractions were spread in petri-ishes in
umlaye_r thickness and ex%osed In a chamber maintained
at relative humidity of 9 rﬁ)er cent and temperature of
38°C. Moisture aisorption after exposure for different
periods of time was determined.

Results and Discussion _ _

Suitahility of different drying media; Results on
the relative efficiency, of different’types of drying media
tried are presented in Table 1 from which it “will be
seen that black earth, red earth, Fullers’ earth, Bento-
nite and saw dust effected high moisture withdrawal

Was

from the paddy and were supérior to salf, . Sand and

a 3{ husk ash under comparable conditions had a
very low efficiency of moisture removal. The Fullers’
earth and Bentoriite which were fingly divided (-150
B.S. mesh) had the d|sadvant_age of adhering to the
pady surface during sieving while the, saw dust presented
probfems of fire hazard during r_oasth. Further deta-
lled studies were therefore reStricted fo red earth and
black earth only.

Hot vs cold éarth:  The hot earth at 105°C, removed
about 25 per cent more moisture from the paddy: than
the cold earth under comparable conditions wiithout
materially increasing milling breakage or cracking,
(Table ZY although In the case of the variety Madhu
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Table 1. relative efficiency of different conduction media

FOR REMOVING MOISTURE FROM PADDY IN 1 HOUR

Ratio of ~ Moisture of ~ Moisture
Contact medium medium: dried paddy absorbed by
paddy contact
medium %
Black earth (M) 122 18.1 2.7
Red earth (M) 1:2 192 16
Fullers’ earth (F) 1:2 18.2 2.6
Bentonite (F) 122 18.4 24
Sand (C) 1:2 20.6 0.2
Saw dust (C) 1:2 187 2.3
Paddy husk ash (C) 12 198 0.5
Salt 1:20 19.7 11
1:10 193 15
15 19.3 15
1:2 191 17

C-Coarse (-25 fraction); F-Fine (-150 fraction%; M -
Medium (-44 + 60 fraction). Initial moisture of paddy is 20.8 %.

some crac_kin% (38 and 7.3 per cent) was induced by
contact with the hot earths. The extent of moisturg
removal was Ogreater with higher initjal moisture content
of the paddy. The aboVe studies would indicate
that for d mg paday varieties with fair mﬂ_lmg uality
(IR 20) hot &arth can be used without disadvantage
while for varieties that have poor mllll%quah SMadhu
use of cold earth may e preferred, aspect has t
be checked with more paddy varieties,

Rate of drying ofpaddy in"contact with mediium:  Data
Presented IN"Fig 1 show that the drying of Padd effe-
ed by contact”with the drying medium for definite

variety
1.MR-81 -o-closed
2MADHU -& open

Moisture of paddy
3

DI I S U U S S S S W S S S S S

Hours cf contact

Fig. L Rate of moisture removal from paddy mixed with d
! ﬁack earth unJer open andf close% conlrplons. Y
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Table 2. moisture removal from padd
Variety Contact medium
contact medium (°C)
IR-20 (initial mois- Black earth 105
ture, 24.2%) Red earth 105
Black earth 30
Red earth 30
Madhu (initial mois- Black earth 105
ture, 19.1 %) Red earth 105
Black earth 30
Red earth 30

Temperature of the Net moisture removed

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 13, MAY-JUNE 1976

y after 24 hours contact w tih earth

Brokens in shelling
Clo)

Cracked grains

from paddy (%) (%)

63 0 143 (11.8)
35 0 114
54 0 133
34 0 118
42 73 26.3 (24.0)
21 38 25.7
33 0 255
16 0 255

Figures in parenthesis represent breakage in shade dried control paddy.

periods is.a falling rate process. Drying rate was fast
In the first 1-2"hr afterwards it "was very slow,
These data indicate that in development of a practical
drying method by this technique, contact between
paddy and the drying medium in_any dryln? pass need
not éxceed two fours (Fig _1% The’ data also demon-
trate that there is no appréciable difference befween the
trials n closed containers and open. dishes with regard
to drying efficiency.. The slight efficiency observed is in
favo(r of open drymg. This is all the more mterestm%
In view of the fdct that these trials were carried oy
intentjonally on a cloudy day when the ambient R.H.
was about 85 per cent. , _
Effect of proportion of contact medium: With
reqard to the optimal proportion of earth to_be mixed
with the paddy the curve presented in Fig 2 demons-
trates that maisture withdrawal was obviously higher,
the greater the proportion of the earth although the
curvé reaches almost a gla_teau at ratios higher than 1

Earth to paddy ratio v r¥|ng from 0.5 to 0.75, appears
to be practical although the”economical working ratio
T

>

Moisture (%)
removed from paddy

0 TR T B W 1 1

d vy 1

02 04 0.6 08 1.0 1.2 1.4 1.6 1.8 2.0
Earth wt. per unit wt of paddy

Fig. 2. Moisture removal from paddy mixed for 2 hr with
different proportions of earth.

should be worked out further on considerations of
heat economy. o _

Repeated Use of earth: The practicability of using
the contact medium repeatealy for subsequent drying
tl)y roastng it after each drying pass i shown in

able 3, Even after repeated “use in four drying
cycles the dr#nq efficiency of the earths “was
not agversely affected. These data further stress the
superiority of black earth over red earth. The moisture
absorption capacity of the latter is only about 75 per
cent of that of the black earth when ‘the material is
-60) mesh and only 60 per cent when the earth is coarser
(-44+60 BS. mesh).

Continuous drying_of Paddy by repeated use of earth:
Data presented ‘in“Table 4°show that bulk drymgl of
paddy with dry earth was as efficient as in the, [abo-
ratory drying. Mlxm?_and sieving of earth did not
Present_any problem. 1T is also interésting that although
he moisture removal was at the rate of about 15 per
cent per hr the milling quality of paddy was not materi-
ally affected even by drqu_to a level of 11 per cent
moisture. It was found“eaflier that during sun drying
moisture removal from paddy at this rate caused higher
shellmg brea_ka_gea These stidies have to be confirmed
on more varietiés of paday.

Table 3. moisture absorption efficiency of earths on re

Moisture (%) absorbed after mixing for 1 hr.

Black earth Red earth
Fine Medium Fine Medium
| Pass 41 40 34 2.5
[l Pass 38 4,0 3.0 2.4
[l Pass 41 41 3.2 2.6
[V Pass 41 43 3.2 2.4

Fine = -60 fractior ; Medium - —44+60 fraction.
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Table 4. continuous drying of paddy in bulk (80 kg) in

THREE PASSES USING 2 HOUR CONTACT PERIOD DURING
EACH TREATMENT

(Initial moisture content of paddy: 21.1 %)

Net moisture Cracked Brokens dur-

Treatment removed from grains ing shelling
paddy
(%) (%) (%)
| Pass 3.4 2 (2) 4.0 (2.7)
[l Pass 2.7 3 39
[11 Pass 33 4 38
[l Pass after 14 hr. 02 10 6.9

_Figures in paranthesis represent comparative values for paddy
dried in shade.

14r
BLACK EARTH

12F
10

er

RED EARTH

Moisture (%) absorbed

6
o
2

A SN (N VAR N A
Exposure time (hr)

Fig. 3. Rate of moisture absongtion by dry black and dry red
earths exposed to 90% R. H.

. Sorption capacity of black and red earth: The sorp-
tion curves for black and red earth are presented In
Fig. 3. The black earth could absorb nearly double
thé amount qf moisture as compared with red earth
from a humid_atmosphere indicating, its superiority
for use as a drymg medium. However, In regions where
black earth mdy ot be readily available, the red soil
cquld still be Used for drying.” Probably higher ratio
of earth to paddy may be needed.
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The present Iaboratorz studies have indicated that
black or red earth dried by roasting to 150°C.can effect
34 per cent moisture reduction when kePt in contact
with freshly harvested E)addy for about 2 hr. The
suggested ratio of earth to paddy is about 0.5 to 0,75
and the earth could be repeatedly Used for further drying
after roasting. Scale up studies to investigate the co-
nomic utility of the process are contemplatéd.
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Goat milk was studied to evaluate the distribution of its micellar casein and solble casein by differential ultracentrifugation. It
was observed that major portion %84.62%2] of micellar casein settled at 1,000Xg (M C-1), whereas only 10.38 and 5.28% settled

between 11,000-46,000x g and 46,000-1

5,000x g (MC-I1and MC-111), respectively, unlike cow milk. The values for cow milk

were 36. 69, 47.69 and 15.61 %, respectively. These data show that goat milk micelle particles are bigger in size than that of cow

milk.

Sialic acid, hexose and hexosamine contents were more in small micelle ﬁarticles. The particle size appeared to be inversely pro-

portional with sialic acid, hexose and hexosamine concentration with of t

e micelles. On the other hand calcium and phosphorus

contents increased in micelles with increasing micellar size. In case of the nitrogen content, the reverse was the case. The release
ofsialic acid was found to be more in micellar casein than the acid casein. Micellar casein of larger size gave highest sialic acid re-
lease on rennet action. Large size micelles exhibited higher opaciry and as well as more turbidity formation on rennet action than

the medium and small size micellar caseins

Recently, Sabarwal and Gangulil reported the. sedi-
mentation’ behaviour of buffalg”and cow milk micellar
casein. They indicated that buffalo milk micellar casein
particles are Iargﬁr In size than the corresponding cow
milk_whereas T
less in buffalo milk. However, there appears to be nd
such report available on the distribytion R_attern of
micellar and soluble casein in goat milk. This evoked
our interest to stuay the distribution pattern and

ph_Ysmo-chemmal properties of micellar casein_ of goat
milk. The é)resent paper reports these results. Cow filk
samples were also analysed for comparison.

Materials and Methods

Milk samples were collected from Begtle goats and
Tharparkar cows, maintained af the Institiute. Pooled
milk samples or milk from the indvidual animals were
collected as per the need of the various experiments,
Fat was removed by skimming the milk with the help
of Alfa-Laval cream separator. _ _

Preparation and estimation of casein fractions:
The casein fractions of_vap/mg Sizes were hprgfaredoobal
centnfu%mé; milk at different”speeds such as_ 11,000,
4|\$5|0é)0I N lOS,OO(%_xg flotr 30 {'mfn using & Bdeckm?n

e eparative ultracentrifuge  according to
Sa%arwaf'arij (EanguYﬂ _ J J _

The casein fractions, whey fractions, soluble casein,
Non-Casein éprotem and norf-proten components were
evaluated as follows:

Milk was ultracentrifuged at 11 OOOX?

. for 30 min
and the ultracentrifugal“whey (UCW I

Was pipetted

e soluble casein was “considgrably 46,000

out faking care that it did not mix with the casein
micelle sedimented at the boftom. The micellar casein
obtained at this speed was referred as MC-L. .

The supernatant obtained was again centrlfu%ed at
, x? 1e. 20,000 rom for 30 miin. The UCW ||
was carefully Blp_etted ut as hefore and the sedimented
micelle thus obtained was referred as MC-Il.

Likewise UCW 11 was spun at 105,000xg .. 30,000
rpm for 30 min S0 as to settle the remaining casein
micelle particles. This fraction was referred as”MC-l|
and the supernatant as UCW III.

The proportion of the casein micelles settled at these
speeds was ascertained by using following, calculations,

a) MC-I1=Total protéin in milk-protéin in UCW |

b) MC-11=Protein in UCW [-protein in UCW ||

¢) MC-111=Protein in UCW II-protein in UCW II

stimation ofsoluble casein:  The supernatant obtain-
ed from milk after centnf_ugm% at 1 5,000xq for 30
min (1.e. UCW [11).was adjusted to pH 4.6 with 10 per
cent qeetic acid. ~The mixture was kept at 37°C for
3) min to ensure complete precipitation of soluble
casein.  The soluble casein ‘SC) content was then
estimated by difference from the protein contents in
UCW't”tl efore and after the removal of the casein
recipitate.
pEs Imation of non-casein protein and non-protein
contents; - The supematant obtained after removing
of soluble casein (as indicated above) was _further
treated with equal volume of 16 per cent trichlgro-
aceticacid (TC_% for precipitating non-casein proteins.
The non-protein constituents were estimated in- the
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TCA flltr%te and the non-casein protein content was
evaluated by difference. _

Other analytical methods; Protein content was eva-
|uated_in_all fractions by the method of Lowry et al?
using Folin-Ciocalteu rea%ent. All samP_Ies were diluted
50 times with distilled water before estimation. ~ Goat
acid casein was used as standard with suitable dilutions.

Sialic acid of casein fractions was estimated by the
thiobarbituric acid assay method of Warren3as modified

y Gupta and Ganguli4. ~ Hexose of micellar casein
fractions was determined following the method of
Winzler5 using orcinol sulphuric acid reagent. Hexo-
samine was estimated accor_dlng {0 the procedure of
Rimingtono with certain modifications.

w
Q

N
[e]
T

47 69°/,

SEDIMENTED CASEIN (g/100 ml miLk )
o)
T

10381}
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The " calcium _from micellar casein . fractions was G| s2eup
estimated foIIowmﬁ the method of Davies and White8 0 il i
using EDTA.  The phosphorus content of different P oF wResRDOATIGN 14 3518

Eartlcle size micelles was evaluated by the method of
iske and Subba Row9. The nitrogen content of mi-
cellar casein fractions was determiried by micro-Kjel-
dahl method of AOACI0

The rennet action was evaluated by:

_?i) Release of sialic acid: - The release of the bound

sialic acidl from micellar and acid caseins by rennet was
evaluated following the method of Gupta and, GanguliLL

(if) Opacity medsurements: Micellar casein in ‘male-
ate Quffer, pH 6.5, was used for opacity measurements
at 600 nm ‘according to Sabarwal and Gan%uhlz

Rennet action o casein micelles was assayed
measuring the increase in turbidity using the procedure
of Sabarwal and Gangulild

Results and Discussion _ _
Distribution pattern of micellar casein of goat milk:
Perusal of Table_ 1would reveal that most of the micellar
casein of goat milk settled at the lowest speed at 11,000 x
. The “distribution of MC-I, MC-Il"and MC-I] in
e tofal micellar casein was 2.35, 0.28 and 0.14 /100
ml milk. respectively, The larger Portlon of the miCellar
casein (34.6.per cent) settled at lowest speed. Further
the proportion of micellar casein settled diminished
with” the increase of ultracentrifugation force used.

Table 1. distribution of micellar casein settled at different

by summarized variation

Fig. 1. Distribution pattern of micellar casein sedimented by
differential ultracentrifugation.

Micellar casein collected at a speed of 11,000-46,000 X 3
MC-11) and 46,000-105,000 xg (MC-_IIq constitute
8a3t rﬁﬂE 5.2 per cent of the fotal micellar casein of
Unlike goat milk, the quantity of medium size |(MC
I1) particlés was, h|ﬁhest in cow milk followed by ar8e
and small size micelle. Micellar casein settling at 46,000
-105,000xg (MC-111) was remarkably high” (15.6 _per
cent) as compared to' goat milk g5._3 er-cent). The

Prqflle IS depicted in Fig. 1

Soluble casein in relation to micellar casein: The
results obtained on_the proportion of soluble casein in
milk ar sthn in Table 2 and compared with micellar
casein (total micelle).

The SC of goat milk has been found to be 0'148/100
ml mil 65.0 er cent of total casein) as comparéd to
2.7 /100 ml milk (94.9 per cent) of micellar casein giving
a MC to SC ratio 0f 18.7. Whereas the corresponding
values for cow milk are 0.13¢/100 ml (5.4 per cent),
2.38 9/100 ml (94.6 per cent%, and 1751, respectively.
|tis dpparent, therefore, that there i not much difference
In the |str|but_|(f(n patt(irn of soluble and micellar casein
In these two milk samples.

speeds of ultracentrifugation

Micellar casein fractions (g/100 ml milk)*

Milk source MC-I
Range Average
Goat 2.14-2.55 2.35¢0.08
(84.62)
Cow 0.53-0.97 0.87+0.10
(36.69)

MC-I1I MC-I11
Range Average Range Average
0.19-0.40 0.2870.42 0.10-0.15 0.14-0.07
(10.38) (5.28)
0.93-1.48 1.13£0.09 0.25-0.57 0.37+0.06
(47.69) (15.61)

*Number of samples analysed in each case was five. Figures in parantheses indicate results in percentage.
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Table 2. proportion of soluble and micellar casein in goat
AND COW MILK

Casein (g/100 ml milk)*

Milk Soluble casein (SC) Micellar casein (MC) MC/SC

source Range  Average  Range  Average ratio

Goat  0.13-0.16 0.14+0.07 2.56-2.97 2.78+0.10 187
(5.01) (94.98)

Cow 0.05-0.21 0.13+0.12 2.08-2.46 2.38+ 0.18 175
(5.40) (94.59)

+ Number of samples analysed in each case was five. Figures in
parantheses indicate results in percentage.

Distripution ofproteins in goat and cow_milk: Results
on the different protein fractions given in Table 3indicate
that the total grotem in goat_ Was_ 365 ?/100 ml which
consists of 80.3 per cent Casein (76.2 per” cent micellar
and 4.0 per cent soluble casein). The non-casein protein
content and non-protein companents were assessed to pe
184 and 14 per cent, respectively. The corresponding
data for cow milk were evaluated to be 3.34 ¢/100 ml qut
of which 75.3 per cent was casein (/1.3 per Cent micellar
and 4.0 per cent soluble casein), 24.7 per cent non-
casein protein and 2.3 per cent non-protein components,
Goat milk, therefore, contains higher proportion  of
total casein, micellar casein as conipared to cow milk.
Whereas, wheY proteins and non-protein. companents
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components (Table 33 in goat and cow milk alg]ree fairly
well with the reEorte vallies on these species

Chemical make-up, of micellar casein fractions: The
micellar casein fractions collected by differential ultra-
centrifugation were analysed for its ‘sialic acid, hexose,
hexosantine, calcium, phosphorus and nitrogen contents.
The opacity of the micelles and susceptibility towards
rennet were also ascertained. The results of such analyses
are being delineated below.

(8) Dependence of carbohydrate contents on the
particle size of micellar casein: The Sialic acid, hexose
and hexosamine contents were estimated from the
micellar casein fractions obtained by differential ultra-
centifugation and results are horne ot in Table 4.
It is”clear that the smaller size particles are richer
in its sialic acid content. The micellar casein, fraction
collected at the highest speed of ultracentrifugation
(small size particles) contains higher amount of sialic
acid and reverse 15 the case with large size particles
collected at lowest speed. Such fmdmgs can he explained
in the light of the observations recortled hy Annibaldi4
and Yoshida et alts, The sialic acid moity being att-
ached to the Zr-caseinlf) it can be visualizeq that Small
micellar_casein particles are, therefore, richer in k-
caseln. The sialic acid distribution in_different micellar
casein fractions 1.e. large, medium and small was opser-
ved to be 130, 17.7 and 69.2 per cent, respectively.

are low in qoa milk. Our results on the distribution of ~ The hexose contents of different micellar cdsein
proteins Into casein, whey proteins and non-protein fractions  (Table 4) show that small micelle
Non-casein protein

Milk source  Total protein Micellar casein* Soluble casein* Total casein (whey protein) NPC (g/100 ml)

Range Average Range Average Range Average Range Average Range Average Range Average
(/100 ml of milk)

Goat 3.36-  3.65+ 2.56- 278+ 0.13- 015+ 2.72- 293+ 040- 067+ 001- 0.05+

3.69 0.16 2.98 0.11 0.16 0.07 313 0.1 0.89 0.11 0.07 0.001

(76.23) (4.03) 80.25; (18.35) (1.39)

Cow 2.98-  3.34+ 0.09- 238+ 0.06- 0.14+ 2.42- 252+ 0.53- 0.82+ 0.06- 0.08+

355 0.09 2.46 0.09 0.21 0.12 213 0.06 0.98 0.13 0.14 0.09

(11.2) (4.06) (75.34) (24.65) (2.33)

t Number of samples analysed in each case was five. Figures in the parantheses indicate per cent.

Table 4. sialic acid, hexose and hexosamine content of m

icellar casein fractions

obtained by differential ultracentrifu-

gation

Ultracentrifugation speed Sialic acid (mglg) Hexose (mglg) Hexosamine* (mg/g)
Xg Range % of total Range % of total Range % of total

0-11,000 0.41-0.57 13.08 24.97-29.73 22.18 5.00-6.00 21.26
(0.46+0.01) (27.80+0.19) (5.69+0.27)

11,000-46,000 0.59-0.67 17.65 37.68"14.27 31.55 d.75-7.00 3291
(0.63+0.01) (39.55+0.45) (6.87+0.01)

46,000-105,000 2.36-2.70 69.26 47.44-66.96 46.26 7.75-9.25 39.81
(2.48+0.01) (57.99+8.92) (8.31+0.35)

¥ Number of samples analysed in each case was five.
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Table 5. calcium, phosphorus and nitrogen content of micellar casein fractions™
Ultracentrifugation speed Calcium Phosphorus Nitrogen Protein (Nx6.38)
Xg 16 fd lo %
0.0-11,000 3.07-3.14 1.18-1.63 11.63-12.85 74.11-81.98
(3.10£0.01) (1.45£0.20) (12.12i0.57) (77.37+1.80)
11,000-46,000 2.15-2.93 1.02-1.10 12.21-12.87 77.89-82.11
(2.80£0.01) (1.0670.03) (12.16i0.28) (80.49i0.97)
46,000-105,000 2.27-2.86 0.71-1.03 12.38-12.92 78.98-82.42
(2.5610.04) (0.8510.14) (12.64i0.22) (80.65i0.68)

»Number of samples analysed in each case was five.
Data in parentheses are averagers.E.

particles are rich in hexose content also. Particles
collected at h|ghest speed gave the h|?hest value of
57.99 mg/? and the micelle” obtained at lowest speed
have the. fowest content of 27.80 mo/g hexose. The
hexose distribution in different micelldr casein fractions
was noted to pe 22.2, 31.6,46.3 Fer cent respectively. The
micellar casein fractions collected at different speed of
ultracentrifugation showed h|(_1her hexose values than
the whole micellar casein7 (Table 4). . _

A similar sityation was noted With the hexosamine
content of micellar casein fractions. The small micelle
Parncles contain - maximum amount (8.31 mg/g) and
arge particles had lowest content of hexosaming,

Dependence of calcium phosi)
contents on the particle size of micellar casein: ~ The
results on the calcium, phosphorus and nitrogen con-
tents of the different particle size of micellar caseins
have beep shown in Table 5. o

The calcium content snowed an increase with increasing
micellar size, ie. large micellar had higher calcjum
content than the medium and small ongs, ~These values
in goat micellar casein fractions were 3.1, 29 and 25
percent respectively. The rate of decrease from large to
medium and Iar?e to small micelle was 7.6 and "17.3
per cent, respectively, Like. calcium, micellar casein
of Iaggesf size was having maximum phosphorus content
(L.4510.20 per cent), which gracually decreased with the
decrease in the micellar size.” .~ _
Hence, the phosphorus content is directl Rroportmn-
al to the size of casein micelle particles. "The decrease
of phosphorus content from large to medium and large
to small particles size was in the order of 26.55 and
4118 per cent, respectively. The presence of high
calcium and. phosphorus “content with  the bqger
micellar casein parficle size (Table 5) su%gests that'in
addition to other factors, variation in the micelle size
may be due to variations in calcium and phosphorus

co%ent.. . .

e nitrogen level on the contrary increased with
decreasing micelle-particle size.  The casein micelle
collected "at 11,000xg showed lowest nitrogen level

horus and nitrogensialic acid by rennet from mi

(12.1210.28 per cent) as compared to micelle fractions
collected at h|gh,er sgeeds of ‘ultracentrifugation. The
mtropen_ contertt increased by 4.3 per cent from Iarg_e t0
small micelle and the incréase from large to medium
sized particles being 0.331 per cent.

Rennin  susceptibility of casein micelles

{a) Release of sialic acid from micellar and acid
caseins of egloat milk by rennet: = Results in Table 6 show
that the rélease of bound sialic acid was more in case
of micellar casein than the, corresponding acid casein
prepared from the same milk, these valugs being 694
and 57.5 per cent, res ectlve_lcy. The hwher release of

ellar casein than the acid
casein prepared from the goat milk gives an impression
that caseinin its native state seems to e more susceptible
t0 rennet action (Table_G?_. Nain et alll also reported
similar results on"the sialic acid release by rennet on
oat acid casein. Caseins prepared from %oat milk
Showed lesser rate of sialic acid release than the corres-
wﬂgg caseins prepared from cow and buffalo

These data (Table 6) further elicit that although the
Iarg[()ar micellar’ casein particles _are poor in sialic acid
(Table 4) maximum release of the ‘sugar moiety was

Table 6. sialic acid release from acid, m k casein

AND MICELLAR CASEIN FRACTIONS BY RENNET

Type of casein Sialic acid release (%)*

icellar,

Range Average
Acid casein 51.60-64.2 57.5
Micellar casein 58.6-84.9 69.4
k-casein 63.8-79.5 72.3
Micellar casein | 75.9-94.9 8/.2
(11,000xq)
Micellar casein Il 66.3-82.0 74.8
(11,000-46,000xg) Medium
Micellar casein 111 46.6-60.1 542

(46,000-105,000xg) Small
»Number of samples analysed in each case was five.
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Table 7. opacity of micellar casein fractions

IN MALEATE BUFFER, PH 6.5

of goat milk

Casein .
Type of micelles conen Opacity at 600 mp
(%) Range  Average
Whole micellar casein 1.00 0.12-0.28 0.18
0-11,000 Xg 1.00 022033  0.26
11,000-46,000X g 1.00 0.11-017 0.3
46,000-105,000xg 1.00 0.06-009 0.7
“Number of samples analysed in each case was five.
observed by rennet in this fraction, Sabarwal and

Ganguli®8 reported similar observations on micellar
casein fractions prepared from cow and buffalo milk.

Opacity of micellar casein and its_fractions:
The " opacity”of micellar casein was determined usmgi
maleate buffer, £H 6.5, 8 described in the experimentd
methods. Table 7 indicates that the large micelles gave
higher opacity than the medium sizeand small “size
micelles, and, therefore, directly proportional to micelle
size. Qpacity of whole micelldr casein was also higher
than micellar. casein fractions_ collected at higher speed
of ultracentrifugation. _ Positive correlation _between
calcium content™(Table 5} ang opacity (Table 7) of the
different micellar casein fractions stréss upon the fun-
ction of calcium in determining the opacity of micellar

casein,. .. L .
Epé Turbidity profiles in micellar. caseins. on rennet
action.  Susceptibility of goat milk casein micelles

*

+—e 2000C rpm
~—a 30,000 rpm

o n 1 A ¥ L 1 1 L4 4

s 1 A '
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Fig. 2. The rate of turbidity development by rennet in whole
micellar casein and casein micelle fractions of different
particle sizes from goat milk at 10% substrate (casein)
concentration using maleate buffer pH 6.5 at 37°C.
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to rennet was also assessed by turbidity development
Proc_edure. |t was observed (Fig. 2) that the rate of
urhidity deveIoPment decreased with the P_artlcle Size
and hence directly proportional to the particle size of
the micellar casein. . o
The higher rate of turbidity ﬁroduct|on_m|ght he
due to more calciym present in the higger size micelle
Ramcles compared to. smaller micelles
igher rate Qf turbidity production f(F{]g.z with goat
micellar casein supports the earlier finding1d that “this
milk clots more rapidly than cow milk.
_There appears to_be a positive correlation between
sialic acid release (Table 6) and turbidity development
Fig, 2). It is suggested that turbidimetric studies can
e “further utilized" to_understand the mechanism of
rennet action on micellar casein. The present obser-
vations clearly demonstrate that action” of rennet on
oat casein mlce_lle? IS very much dependent on the
Sartlcle size of micellar casein.
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Physico-chemical Characteristics and Canning Trials_of. Some
Varieties of Tomatoes Grown in Central India
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Twenty varieties of tomatoes grown under Nagpur conditions were examined for their physico-chemical characteristics and suit-
ability for canning as whole tomatoes. Tomatoes of all the varieties were flat to round in shape except Sanmarzano, Red Top and
Ruth which wereJ)ear shaped, oblong and oval respectively. Except Vokal variety in which the colour was purple/crimson, other

varieties were red to deep red.

The colour, after peeling was more intense in Tukon and Tuck Queen and deteriorated in Pros-

perity and Best of All varieties. Under identical canning conditions, Red Top variety was found to be the best for canning.  The
canned product had uniform red colour and did not show any dls[nte%ratlon either with or without calcium firming. Disintegration
was alsj less in the variety Proscferlty but it did not have the desirable attractive colour. Next in the order, with respect to canning,

were Ruth, Early Chathem, an

Sanmarzano varieties. They had good colour and the extent of disintegration was within per-

missible limits of 10%. Chemical constituents did not show any marked eifect on canning behaviour of varieties. Elongated and
pear shaped tomato varieties were found better suited for canning.

In India the production of tomato ?roducts has
steadily increased from 350 tonnes in 1956 to 2158
tonnes” in. 1970%.  Peeled whole tomatoes canned in
tomato juice Is an important item manufactured comm-
ercially mainly for supplx to the Army. . The disinte-
gration of tomatoes, in' the cans is a Serious problem
which aaversely affects the quality of the finished
product. On actount of this, some times large quantjtjes
of canned tomatoes are rejected by the Army which
Puts_the industry to huge losses. Besides other” factors
he incidence of disintggration and overall quality of
%he canned whole tomatdes depends on the variety Used
or_canning, _

For purgposes of canning, tomatoes should have a
uniform red colour, modérate size, smooth surface,
and large proportion of solid meat of good flavour;
soft and watery varieties and those having large seed
cavities soften” badly on canmng. In America, the
varieties Stone, PearSon, Moran, Sanmarzano, Paragon,
efc., are generally preferred2 A number of workers
have Investigated different varieties with regard to
their syitaplity for rP ocessmgS"_la Beerhand Bhatna%arS
studied the “canning behaviour of Seven varieties
of tomatoes and found Red Top as the best cann-
ing variety. In evaluatm(T; Seven_ varieties for
canning, Roy et aU4 reported Chiku Grando as
best canning” variety followed by Roma and Red
Pear.  The™ preserit paper destribes the physio-
chenical characteristics and canning behaviour of

C.F.T.R.I, Mysore, India.
} + Government Community Canning Centre, Poona.

20 varieties of tomatoes grown under Nagpur
conditions.

Materials and Methods

Twenty varjeties of tomatoes (Table, 1) were selected
for canning trials.  Fully mature and ripe red tomatoes
were obtained from the exgerlmental plots grown in
Nagpur unaer the ICAR scheme. _

Nysical characteristics, were determingd on twent
fruits selected at random from main lot. The shape an
colour were noted by visual observations, Number of
loculi were found oyt' cuttln% the fruits into transverse
sections. Core and péel percentages were determined
from the wastage _durm&; canning.”. For estimation of
chemical composition, 10 ripe ffuits were mascerated
I a blender for 1 min and strained throu?h 32 mesh
Sieve. Brix was determined by a hand refractometer and
corrected to 20°C by using “standard tables. ~ Acidity,
water-insoluble solid$ and Calcium were determined _b%/

AC methods15; ascorbic acid by direct titration wit
2-6 dichlorophenol indophenol: Sugars by Lane and
Eynon method, and pectin by Caree and Haynes method.

For the Rurpose of canning, fully deveIoPed ripe red
tomatoes having firm texture were selected, washed
thoroughly, coréd, scalded for thirty seconds at 9°C
and peeled. Peeled whole tomatoes (530 %) were filled
info 401 x411 plain cans and covered with” hot tomato
juice containing 3 per cent sugar and 15 per cent salt.
In the case of treated lots, 0.1 per cent calcium chloride

151
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Table 1. FHYSICAL CHARACTERISTICS OF TOMATOES OF DIFFERENT VARIETIES

Lenggh.(cm Diameter (om Fruif wt (0 P?t Core :
Variety Max. ”gm )Av. I\/laxanﬁ\ﬁn.( )Av. Mex m (g)Av. |Srcgaf9 % Colour on full meturity
Pusa Ruby b4 38 46 69 48 58 1 B 802 40 0% Deepred uniform
Vokal e 37 47 78 46 38 12 4O &I 93 0% O rm'so eO!ourple uniform
Tip Top 50 34 47 69 35 ol 14 4 68 33 044 Deep red almost uniform
Prospert 6 41 46 62 25 59 B A B8 49 08 Re not uniform
Money Veker 5/ 38 46 66 35 49 1B B 64 32 04 Redl, yellow around core,
MrketKing 58 36 47 63 40 54 W ¥ Rl 47 049 Red yellowaround core
Ruth 52 39 44 53 38 43 & P 27 50 05 Red Unform
Tukon 61 30 47 85 49 68 15 2 610 34 OB Deer red, greenish around
EarlyChathem 60 41 50 60 40 49 10 2B 660 38 06 Dee e riform
WAl 60 33 46 10 40 52 B D M8 3 08 Red nfom
Smarzam 76 45 65 44 25 35 8 7 b4 73 015 Deepred unform
Red Top 85 49 76 61 30 50 12 2 8 46 0% Deepred upform
Allsa Cr; 51 38 42 51 40 46 M B R3 64 07 Red notuniform
EC 14l 65 37 A7 84 46 64 10 6 126 44 047 Red unform
TukOeen 65 34 49 76 41 58 17 4 164 44 075 Red unform
Poong 3L 43 31 36 47 30 38 & 2 206 30 043 Deepredperfectlyuniform
Meerti 49 32 43 68 40 60 WM BH 69 3 08 Deo%p red| greenish around
Turi Alba 50 39 44 70 47 55 W R 744 37 08l Deepred perfectlyuniform
Tyed 47 30 39 73 35 5L W6 B &0 47 07 Dee (Predperfectlyunlfonn
0119 b4 29 41 60 30 42 15 & K80 51 066 uniform
Table 2. CHEMICAL CHARAC CERISTICS CF TOMATOES OF DIFFERENT VARIETIES
' Acid '
vy O/E)y %3&81 \A/aﬁedsrg}()) Reducing {Qotal Ascor bCOaCId rr%%m rr%g]
Pusa Ru 058 445 115 23 346 1854 204 1096
Vokal g 044 502 065 2% 453 528 243 1900
Tip Top 040 350 036 25 246 B 148 121
Prosperi 046 342 0.80 210 284 2102 21 185
Mongy Veker 03 45 091 — — 1387 213 181
Market King 040 39 0% 1% 202 1489 193 120
Ruth 037 55 113 205 366 1854 24 187
Tukon 037 420 115 22 3% 1% 193 1215
Early Chathem 048 320 0.74 134 23 13 193 73
Best of All 035 450 L L7 3B 1219 BT 1129
Sanmerzano 033 520 0.79 263 3N 004 33 800
Red Top 03 400 108 18 357 1A 26 147
AllsaOr% 04 387 02 171 1% 53 - %0
EC. 141 037 447 089 267 372 1671 — 15,0
Tuck Queen 033 427 049 300 302 500 155 1200
Poona 341 053 44 056 25 261 2160 240 687
Meerti 069 413 0.3 204 310 2130 167 247
Turi Alba 048 337 057 180 289 1491 28 84T
Type 064 445 017 221 340 1731 183 1246
-1019 041 447 054 18 31 1946 152 499
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Variety

Pusa Ruby
Vokal

Tip Tot
Prospenity
Money Meker
Market King
Ruth

Tukon

Early Chathem
Best of All
Sanmrzano
Red Tep
Allsa Crag
EC. 14166
Tuck Cueen
Poona 341
Meerti

Tur Aba
Type-S
K-1019

Treatment* V(accnl{lfm

RO RO RO RO RO RO RO RO RO RO RO RO = RO RO RO = RO = RO —

N N DO —

Table 3. cut-out analysis of canned tomatoes of different varieties

W Taste and Tomato
9° aroma Tomatocolour texture

240
56
215
25

283
283

283
250

00
250

293
250

25
25

232
326

250
250
20
JAR
210
25
125
150
205
400
215
200

25
215

250
250

283
266

216
216
20
216
185
175

Head  Dra Totdl  Broken B
a% Wt (%) tomatoes tomatoes
no. no.
40 %9 93 50
43 600 90 26
55 576 90 6.0
70 619 65 20
46 %.2 103 40
40 %88 83 10
53 50 90 13
56 613 83 nil
40 538 96 6.6
36 504 83 16
47 526 80 53
53 55 96 30
50 %5 170 40
55 632 170 nil
30 %.3 63 13
33 573 6.3 07
23 570 103 23
16 %86 96 03
57 5.0 103 13
40 85 80 05
50 601 105 15
105 630 85 05
50 06,3 90 nil
63 04.3 9.0 m
40 51 105 50
6.0 85 85 40
55 %2 65 20
45 614 6.0 05
50 54 70 15
45 622 80 15
20 579 150 30
30 603 160 20
53 490 76 6.6
57 535 13 57
70 6L3 70 23
6.3 626 71 13
30 1 120 110
16 5.2 96 63
45 57.2 80 15
50 55 75 05

520
M1

643
28
390
126

153
00

/Al
206

666
289

JA%
00
206
97
22
41
150
63
145
63
00
00
412
A3
393
84
209
184

20
125

815
8

28
196
914
679

184
12

1. Canned vithout acing CaClz: 2 Camed with adced CaCla. V.- Very; S1=Slight

e~ oo Ol TS DD WO U CTOT WL oTol b A wWww B o oot ot
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Deepred V. soft
Deepred  Soft
Puplered V. soft
Deep purple reaV. soft
Deepred  Soft
Deepred 9. firm
Yellowish red - Soft
Yellowish red Firm
Red-deep red V. soft
Recrdeep red — Soft
Yellowish red V. soft
Yellowish red V. soft
Deepred ot
Deepred A
Red-ceep red 9. soft
Red-deep red 3. soft
Red-deepred 9. firm
Rec-deepred  Hrm
Yellowish red ~ Soft
Yellowish red S, fim
Deepred  Soft
Deepred S fim
Rec-deep red 9. firm
Rec-ceep red  Firm
Deepred  Soft
Deepred 9 soft
Deepred V. soft
Deepred  Soft
Deepred V. ot
Deepred 9. fimm
Deepred V. soft
Deepred S, soft
Deepred V.9t
meshed.
Deepred V. soft
mashed.
Red V. soft
Red 3. fim
Deepred  Mashed
Deepred V. soft
R V. soft
Redceepred 1. fim
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was added to the covering tomato juice. The cans were
exhausted to attain cancentre temperature of 82°C,
sealed, processed for 35 min at 100°C, cooled in water
and sfored at room temperatyre 825-30°C). Cut out
examination was performed after a storage period of 3
months. Head space and vacuum were medsured by usua
procedure, and drained weight b dra|n|n8 the contents
of the can for 2min on a siéve ot 20.3 X20.3 cm havmg
eight mesh per 25 cm. Taste and aroma were assesse
on a five-point scale, 5-very good, 4-good, 3-satisfactory,
2-poor and 1-bad.

Results and Discussions _ _
Ph)(]smo-chem_lcal characteristics: - Physical and chemi-
cal characteristics of the varieties studied are given in
Ta1ble land 2 res(Pecn%/qu. . .
omatoes of most of the varieties were flat to round in
shape wherein the diameter was greater than the lengt
calyx end to stalk end) except Red ToR. In
anmarzano_and Ruth the length was greater than, the
diameter.  These three varieties had a characteristic
distinct shape of their own, Red Top be_ln% oblon(i,
Sanmarzano pear shaped, and Ruth slightly = oval.
Because of this, they could be easily distinglished from
all the other varieties and from oné anothér. The fruit
size of Pusa Ruby, Vokal, Prosperity, Tukon, E.C. 14166,
Tuck Queen, Meerti, and Turi Alba was quite_big, the
a_vera%e diameter being more.than 55 cm. The fruit

size In all the varieties diminished gradually after fifth
Pluckwég._ Data _in Table 1 show”the méasurements
aken during the first three pluckings.  The loculi varied
from 2-5 i the individual fruits Of the_same varigty.
The wall thickness varied from 4 -7 mm. The
core content was lowest in Ruth and Sanmarzano (0.15
per_cent) followed by Red Top (0.25 per centg. In other
varieties, the core content was more (0.4-0.95 per cent).
The peel WeI?htV ried fr?m4t06 eroent.

The colour of fruits of Vokal varjety was crimson or
Pur le red, and hence, this was its d|st|ngmsh|ng feature
rom the red colour of other varieties. Pusa Ruby, Tip
Top, Red Top, Sanmarzano, Tukon, Poona 341, Meerti,
Turi Alba, Type 9, Early Chathem had deep red colour
and Vokal had deep parple colour. Pusa Ruby, Ruth,
Turi Alba, Type 9, Poona 341, Earla/ Chathem, Red Top,
Tuck Suee_n Sanmarzano, EC 14166, #-1019 and Best of
All'had uniform colour. In Tuck Queen and Tukon varje-
ties, the intensity of the red colour was more in peeled
fruit than in the unpeeled fruit and It was S0 to a lesser
extent in Pusa Ruby, E.C. 14166, Tip Top[, Money Maker
Early Chathem, Meerti, Turi Alba and 'Je 9 Varleties.
In Prosperity, Market King and Best of All varieties the
colour of thie peeled fruit was less as compared to un-

eeled one. B
P Sanmarzano had the lowest acidity (0.33 per cent)

h tomatoes were pracUca_IfY mashed in Méerti and
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while Meerti, the highest (0.69 per cent). Brix was
highest in Ruth (5.23 per cent) and lowest in Early
Chathem EB.Z per cen?._ Chemical constituents did_not
affect the canning behavigur of tomatoes which confirms
earlier findings of Asselberg® who reported that two

| varieties of tomatoes having almost the same chemical

composition, did not behavesimilaily on cannmlq. _
_Cut_out results: - The results of Cut-out analysis are
glven in Table 3which represent the average of the values
btained from 2-3 cans opened at a time. »
The overall texture of tomatoes ofmost ofthe varieties
suffered on_ canning resulting in the softening of
tomatoes. Texture if the canned product was better in
Early, Chathem, Red Top and Ruth varieties. In the
varieties Poona 341, Meerti, Type 9, Turj Alba, although
the initial textyre of tomatoes was ver%/_ firm, on canning
they became highly soft, and showed high breakage; thge
: ype 9,
With, respect to disintegration of tomatoes, none of
the varieties excepting Red Top faired well in the case of
control lots (Table 3)7 Addition of calciym chloride as a
firming agent, helg_ed in”controlling dlsmte?ratlon 0
varying aégrees in Qifferent varieties.” It has prongunced
effect 0n Red Top, Ruth and Prosperity Varieties wherg in
no disintegration was observed in" the treated lots.
Disintegration was also considerably reduced in Earlg
Chathem, Best of All, Sanmarzano, K-1019, E.C.
and Tukon varieties. In. other varieties, the extent of
dlsmtegfratlon was very high from 114 to 914 ger cent.
The colour of the varietieS which showed less breakage
uncler cajcium chloride treatment was also good, bemﬁ
red_to deep red except In Prosperity and”Best of A
varieties, In which case, the colour was poor and unat-
tractive. High disintegration was noticed in the varieties
Pusa Ruby, "Vokal, Poona 34L Turi Alba and Type 9,
which otherwise had good attributes for canning because
of very deep ard |§;th attractive uniforn? colour.
Car_mmg did" not affect the colour_of tomatoes to any
noticeable extent.  The can condition was good and
practically same :n all the varieties. The obServations
Wwere similar when the cans were examined after 6 and 9
months of storage. _ _
Conclusions: “Red Top was the top ranking variety
for purpose. of canning as whole tomatoes and this
further confirmed the @arlier findings3  There was no
d|smte?rat|on ven in untreilted tomato%s in all the cut-
outs, Tt also had good colour, Smooth surface and a
small core. Next in"order of performance were varieties
Ruth, Early Chathem and Sanmarzano. _ Prosperity and
Best of All, though had less disintegration deteridrated
In colour after eelln% and hence ot satisfactory for
canning. In E, C. 14166 and #-1019, the disintegration
was close to the maximum permissible limits.  On the
whole, the performance of varieties having elongated or
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Eear shaped tomatoes were hetter. In these varieties,
ed Top and Sanmarzano were pear shaped and Ruth
ovall SIapecLand {his s In agreement with the findings of
earfier workersi41/
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Effect of Addition of Formalin and Storage on Chemical
Composition of Paneer

. K. B Haridas and K. M Narayanan -
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Paneer, an acid coagulated milk product, could be preserved well for 6 days with the addition of 0.4% (V/W) formalin for carrying
out further analysis. On further storage it became mouldy and decreased in fat and total nitrogen content and increased in water,

soluble nitrogen, tyrosine and acidity.

Rue 19 of the Prevention of Food Adulteration
Rules, 19551permits a food inspector to add a preserva-
tive as may be prescribed from fime to time to the samBIe
for ur‘ooses of mamtammg_ it in a condition sméa le
for analysis. Rule 20 prescribes the names of foods {0
which formalin can be added, but Paneer whichis an acid
coagulated perishable milk product does not find aplace.
It 1§ not known how lqng Paneer could. be preserved by
addition of formalin withiout changing its composition;
a study on this aspect was carried Out.

Materials and Methods

Ten separate batches of Paneer prePared at the
Experimental Dairy of the Dairy Technology Division
National Dairy Research Institute, Karnal were collected

for the investigation. They were individually mixed well
with 0.4 Rer cént (v/w) formalin éa,bout 40 per cent wiv
formaldenyde solution) and stored in clean sterile 125 ml
stoppered glass bottles at 30°C in dark. In each batch
sufficient Aumber of samples were stored so that at
each time, of analysis separate sample could be taken
for investigation. “A st of control” samples were also
stored without adding formalin. ~ At regular intervals,
both control and preserved samples of each batch were
checked for their general condition (such as mouldiness
and analysed at random. The samples after making u

the, volume b addln? distilled water for any loss in
weight were analysed for acidity2 moisture fat,3 soluble
andtotal nitrogend and tyrosinés. The physicg-chemical
constants of the extracted fat were also determined®.
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Results and Discussion

The moisture and fat (on wet basis) contents of the Tevre ©

Paneer samples varied from 50.3 to 55.6per cent (iaverage

2.6 per cent) and 24.3 to 28.5 per cent (average 26.2 per
cent), respectively and they were within the limits' of
cherhical Standards prescribed for Paneer.

The effects of addition of 0.4 ml per cent formalin and
the chemical composition of Paneer are shown in Frg )
During the storage period no mould growth was obsérv-
ed In the Paneer samples for a period of 56 days after
which they became mouldy and putrid, The averalg
acidities (éxpressed as lactic acrd per cent) of the samples
for storage eriods of 0, 6, 7, 14-and 21 days were 0,55,
0.5, 057, 0,61 and 0.66 respectively. From Fig. 11t IS
seen that' there were no dp recra le changes rn the
chemical composition studre
6 days. However, on subsequent storage there Was
decrease in fat and total nifrogen contents, and In-
crease In water-soluble nrtropen tP/rosrne and acidity,
The percenta e decrease in fa con ent of the preservéd
sampe orsora e period s o 7,14 and 21 days varied
from 0 average 10), 24 to 57 gavera%e 39g
and 54to 90 (average™7.1) respectrveIY These deCrease
In fat contents may be due to lipolysis of fat. The
percentage decreases in the totaI nitfogen for the co-
rrespon E§rpeno s varied from 0to 50 (average 2.1

(average 6.3) and 4.1 to 143 (average 80
respectrvey The percentage increases in water Soluble
nitrogen contents of the preserved samples for storage

*—q
—
o—o
—x
0.5 so
0.4 %6
o
C o
D 03 * 30l
z
]
o
<
02 20}
0.1 1ok
0.0 s =

7 52 23
Period of storage (days)

Fig. 1 Effect of addrtron of 04% Formalin and  subsequent
sforage on comyposition of paneer.

for a storage period of
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effect of addition of formalin on paneer and sub-
sequent STORAGE ON THE PHYSICO-CHEMICAL CONSTANTS
OF THE EX TRACTED FATB

Physico-chemical constants. 0 Storage day%

Reichert value RN 09
Polenske value 14 14
lodiine value _ 39 R7
Butyro-refraclometer reading (40°C) 225 407

average 50) 50 to_200 (av. 89) and 100 to 250 (av.
50) réspectively. The correslcondrng Increases in the
tyrosine contents of the samples varied from 0 to 130
average 57) 104 to 210 ( averae 138) and 168 to 494
averae 213) respectively. T se rncreases In water
solubl nrtro%en and tyrosine contents may be due to
proteolytic changes taking place in the materials during

storage

r?ce significant changes took place in the fat contents
of the preServed Paneer” samples after a storage period
8 days, It was necessary to study the changes in_the
hysico-chemical constants of therr extracted fat. The
results are shown in Table 1 From this it is seen that
there were only slight changes in the physico-chemical
con%tants of the fats,

The control samples of Paneer (without preserva-
tive) showed considerable mould growth during a
storage period of 2-3 days and decrease in fat “and
total nitrogen, and increase in water-sofuble nitrogen,
tﬁrosrne and acidity. A comparison of these data with

those observed on preserved samples showed that addi-
tion of formalin at the rate of 0.4 ml per cent is beneficial
to increase their storage period from 2 to 6

Eenods of 7.14 and 21 days varied from 0 to 100

o O
—h

days.
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Colorimetric Estimation of Sucrose in Ice-Cream

P.  C. Pantulu, J. Sebastian, V. Unnikrishnan and M. Bhimasena Rao
National Dairy Research Institute, Bangalore, India

Manuscript Receded:
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A simple colorimetric method based on Seliwanoff reaction has been developed for quantitative estimation of sucrose in ice-cream.
The method comapred well with the standard copper reduction method.

The estimation of sucrose in_milk products like ice-
cream, sweetened condensed milk, khoa and others is
usually made by the classical Lane-Eynon or Munsen
Walker or polarimetric method, after de-Protelmzanon
of the fest sample.  The colorimetric methods for the
estimation of reducing sugars are based on the reduction
of alkaline_ solution Of cOpper to cuprous oxide and its
reaction with phospho-molybdic acidl or on the reduc-
tion of picric acid to picramate. These methods have
also been adopted fo estimate sucrose after h%drolysm.
Wilkman and Davison2 used this method for the giter-
mination of glucose and sucrose incorm syrup and after
modification “for the simultaneous determination of
|actose and sucrose in dairy products by Perry and Doan3

arcglio and Stellad used dlf)henw mine Teaction and
chloroform extracts of the colour [0 estimate sucrose in
milk Colorimetric estimation of lactose and sucrose in
milk and its products using 3,6-dinitrophthalic acid was
carried out by Mamose and Mukai5. Birch and Mwan-
gelwab developed a colorimetric method usmq phenol-
Sulphuric acid for the determination of lactose and
sucrose in condensed milk products.  Sucrose in ice-
cream and frozen milk could alsg be estimated by iodo-
metric methods?. So far the Seliwanoff reactior which
useq to distinguish a ketose from an aldose has not heen
applied to the quantitative  determination of sucrose
N dairy products. Since dairy products like ice-cream
contain. added sucrose and the' lagtose present is not
responsive to the Selliwanoff reaction, a simple color-
imetric method using resorcinol for the estimation of
added sucrose has been described here.

Materials and Methods _ o

The method. consists of heating deproteinised filtrate
of ice-creamwith resorcinol in concentrated hydrochloric
acid and measuring the colour using a colorimeter. The
maximum_ absorbance is a a wavelenﬁth of 490 m/4
(Fig 1). The exact chemical nature of the coloured che-
mical compound formed is not_known.

Al accurately weighed quantity of ice-cream (about

L

10 %) Wwas made ug to 250 ml with distilled water anng
with four or five drops of a solution of lead acefate (4
per cent w/vg in water, to precipitate the proteins. A
slight excess 0f lead acetate did not affect the results.. A
Suitable ahguot of the protein-free filtrate was taken in a
test tube of 15 ¢m x 15 cm, and heated with 0.1 per
cent resorcinol E)Zml? and concentrated HCL (6 ml of
12 N solution) for different durations and temperatures
to develop the colour. , _

Effect of concentration of acid;, The quantity of
(}:(()ncenérated HCL used was according to Allport”and

eyser8
. Effect of concentration of resorcinol: SII(#t changﬁs
in volume of 0.1 per cent resorcinol had no éffect on the
colour intensity. _

Stability of colour;_ The colour remained stable even
up to three hours, Storage over a period of one week
under refrigerated condition. gave reproducible results,
whereas samples kept. outside at room temperature
%ave, lower results, besides developm[q mouldy grovvth.

imilarly the protein-free extract could be stored under
refrigertion for later development of colour.
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Fig. 1 Ahsorbance spectra of the resorcinol colour complex
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Effect of non-protein  nitrogenous  compounds:
Addition_of urea at 2 per cent level did not interfere
with the intensity of colour,_

Recovery expériments:  Trials on recoverx of added
su?ar t0 ice-Cream were made and a shﬂ]tly hlgher
value of 103 per cent recovery was found. The Standard
prepared with sucrose (B.D:H. Analar) indicated that

Table 1. sucrose content of ice determined by
STANDARD LANE-EYNON METHOD AND

RESORCINOL METHOD

-cream as

le No. SUCTose % .
saTp Lane-Eynon Resorcinol
1 149 1562
2 1568 1569
3 1474 1450
4 1557 513
5 159 1556
6 1464 U7
| 150 18
8 142 U7
9 B3% 138
1 1480 1419
il 1490 UnH
2 33 3
13 1052 1100
Y 1469 15.37
5 1474 1550
1 149 1550
17 1549 1550
B8 14,66 14,00
Mean 1457 1469
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Table 2. precision of the resorcinol method

Replicate  Sucrose %  Difference!”)  Difference (@)
1 b #0051 0002601
2 56 0139 0019821
3 1563 0079 0006241
4 158l 0.259 0067061
5 1550 +0061 0002601
6 160C 0.449 0201601
1 55 +0J01 0090601
8 1550 +005L 0002601
9 53 171 0020241
10 525 +030 0090601

Mean 1551

SD. 024

Beer's Law is obeyed when the concentration of sucrose
in the test solution is upto 0.2 mP Fl%Z). The samples
of ice-cream prepared for the fest snould not exceed
this limit; the suicrose of the test filtrate of ice-cream
has been diluted to bring down its concentration well
within this limit as described in the procedure. . An
ice-cream sample containing the maximum permitted
sucrose content of 15 per Cent will thus have in the
final test sample 0.12 mg sugar. _

. The sucrose content™of 13 samples of commercial
ice-cream was determined both by Lane-Eynon volu-
metric method and the resorcinol “colorimetric method
described here (Table 1). The differences in the values
estimated by these two methods, were not significant,
The gremsgon of the resorcinol method was deter-
mined Dy esﬂmatmg ten replicates, of the same sample
by the method. The reproducibility of the values are
given in Table 2. The replicate estimations indicated
a standard deviation of 0.24 which is satisfactory for
routing analysis.
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Laboratory Evaluation of Tablets and Strips of Juvenile

Hormone Analogue AltozarRfor the

ontrol of

Trogoderma granarium Everts
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Pesticial activity of AltozarR, a juvenile hormone analo?ue (JHA), was e_va_luated_usinﬁ khapra beetle (Trogoderma granarium

Everts)as a test Insect. JHA (O.[ppm) when mixed inthe
JHA (0.1 ppm) adsorbed on chalk tablet and filter paper stri

effectivein inhibiting t
sing larvae but 0.5 ppm was required for arresting the metamorphosis of young female”pupae.

when introduced into semolina experimentally infested with insects

0od was

e metamorphosis of normal and diapau-

was also sufficient for controllln%the development for norm_aFand diapausing larvae. For %/oung pupae, paper |mpre?nated with 1.0

ppmand tablet with 1.5 ppmofJ

Awererequired. JHA either mixed in thé diet or adsor

ed.on chalk tablets or filter paper strips

retains its hiological activit}/ 1}or over six-months, It is suggested that tablets or strips contai_ninp JHA may be employed for pro-
S fr |

tecting stored grain produc

Potentiality of juvenile, hormone analo%ues (JHA&
as protective agents against insects infes mg store
rain and grain” products has been demonstratedL:.
bility of JHA to protect commodities from reinfest-
ation | % insect pests, was found to compare satisfacto-
rily with common grain protectants such as Eyrthr|ns3’6.
Usual rProcedures emglooyed by various workers involve
spraYJ g or mixing the fdod with the hormonal analogue
solution in organic solventslfaa or mixing with dust
formulations7. ~ Eventhough, these methods are highly
effective in_controlling nsect Infestations, they “are
unlikely to find commércial application because of the

Introduction of residual contamination in the stored JHA

foods. These problems can be minimized if JHA can
be introduced. into the storage bins in the form of
tablet(s) or s_tn_F!s) which can"be removed when desired.
Such a possibility has heen eXﬁIored In the Iaborato?/
using the JHA,” AltozarR ethyl (2E, 4E)-3, 7, 1L
triméthyl 2, 4-dodecenoate, asthe test chemical and
khapra™ beetle (Trogoderma granarium Everts) as the
test insect and the fesults are” presented in this paper.

Materials and Methods

For the preparation of tablets 0.3 ml acetone con-
tammgi 10to 150 pg of AltozarR was carefully pipetted
over 1 cmx0.5 cm cylingrical chalk pieces and left
at room temé)erature for 4 to 6 hr for the solvent to
evaporate. . Control tablets were prepared in a similar
manner, without the JHA. _

JHA mgreginated circular_strips were 5Brepared b
applying 15 ml acetone containing 10to 150 pg of JH

om insect infestation with Minimal hazard of residual contamina

on.

to a 5 cm digmeter Whatman No. 1 filter paper. A
similar paper in which 15 ml of acetone alone was app-
lied served as the control. ~Following evaporation” of
the acetone, the circular 8aper strips oF the tablets were
Introduced nto 6 cmx 10 ¢m containers containing 100
? of semolina experimentally infested with 18-day old
arvae, hereafter referred to as “normal larvae”, 75 day
old diapausing larvae and 0-4 hour old female pupae.
Diapause was induced b* overcrowdlng of the ast
instar larvae at 34£1°C. These stages were selected as
they were earlier shown to he susceptible to JHA actionc.
Similarly infested semolina mixed with 10 to 150 Jugrof
dissolved in acetonelserved as the standard.” The
dosage of JHA was calculated in relation to the quantit
of{ooq: usded and is expressed as parts per million (ppm%
inthe food. .

Af the experiments were carried out at 34"1 °C and
50+5 per cent R, H. Each dose treatment was replicated
four times with 100 larvae/pupae per replicate. Emergi-
ence of adults/intermediates (larval-pupal or pupal-
adult«) was scored daily till all the larvag or pupae
Cﬂmpleted either their normal or abnormal metamor-
phosis.

Results

Pesticidal activity of Altozar mixed in the diet:  To
test the pesticidal activity of Altozar by the conventional
standard methodX larvae and pupae”of khapra beetle
were reared on semolina mixed with 0.1, 0.2, 0.3, 0.4
and 0.5 me of JHA. _

Normal larvae were unable to complete their meta-

159
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moerhosrs even at 0.1 ﬁm the Iowest test concentratron
S % developed into larval
intermediates within 2175 days as compare

control larvae whrch emerged N fullﬁ deve
adults within a out 155 ays of t

by re easrngt emr
Ixed with 0.1 ppm or hrpher levels of JHA
Here aIso the Iarvae farled

respectively (Fig. 1B

When 04 hr' old female pupae were sutgected t0 a 02

n.of meta-
morphosis was, observed wrth 100 percent inhibition at
0.5 ppm level of JHA in the diet (Fig. 2). The percenta e

similar treatment, a dose-dependent inhibiti

0 develop rnto normal adults
even at 0.1 ppm: they emerged as arva pupa mter
mediates. I com arrson t0 he control where all the
larvae developed rnto adults within about 19 days, the
period for the emergence of 100 per cent of the larvae
Into intermediates on diets treated with 0.1 to 0.5 ppm
of JHA was much Ionger and varied from 32 to 66 days

of pupal -adult intermediates incréased from 18 at

m 10 %_at 0.4 ppm, while that of adults showed a
correspondrn% decline from 82 to 5. Except at 0.4 ppm
In the diet, where the adults obtained were abnormal and

ENERCENE CF LAR AR INERE il
70605040302010Q10

il
"""""" eI Illllllllllllllllmllllll lIIIIIH|IHI|l|IIlllllIllllhIIIIIMIIIII!IIMIIIIIH
!|I)I|ll lﬂIlll"lﬂlllll!lllldﬂ AT ARG

Hgl %ﬁ%%ﬁ]@?ﬁﬁ Il

I T e

Y

__g)

U
W
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eexperrment At
concentrations of 0 5 ppm of JHA in
the dret it took 27. 25 31 25 330 and 5,50 days. res-
ectrveX before all the larvae emerged as intermediates

r(hcase ofdrapausrngfarvae thedia ausewastermrnated
Nto Tresh semo Ina as such orsemohéra

HAMG
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?terrle at all the lower dose levels they were normal and

It

Pesticidal activity of Altozar tablets and paper stri s in
the diet:  With JHA tablets in infested semolina (Fig.
B) none of the normal Iarvae emerged s adults, bt
they develo ed rnto arva upaI infermediates In about
16 Tays at m JHA and in about 22 days at
05 ppm as compared to 100 per cent adult emergence in
about 15 days in the control.

Paper strrps impregnated with JHA were als effective
in arresting the develgpment of normal larvae (Fig. 1C).
However, “In_ comparison to the treatment with™ JH
tablets, the time taken by all the larvae to develop into
larval-pupal rntermedrates was much longer.

Drapausrn% arvae also fail ed 0 metamorphose in the
presence of 0.1 to 05 cpp:m of JHA tablets as well as
paper stri &s (Fig. IBan ? As compared to the control
where 100 per cent adults emergence was observed
within 19 days of experrment the period for the emergl
ence of 100 er cent larval pupa intermediates onO
0.5 ppm JHA tablets (Fig. 1B). was_19,
7?8 D days respectively. On JHA strips (Frg
IC of identical concentrations hiowever the correspond-
rh% periods were 32, 35, 39, 59 and 68 daYs respectively.

HA tablets and” paper strrps were aso effective in
arresting the metamarphosis ot 0-4 hr old female p plae
(Fig. 2)7  However, doses of 10 and 15 ppm of JHA
Were required respectrveI}/ when strip an tablet were
used for achrevrnpcomple einhibition of metamorphasis.
At lower concentrations a mixed population of adults

and pgal -adult intermediates was_ recorded.  The
adults obtained at and ahove 0.5 ppm JHA concentration
whether as tablets or strips were sterile.
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BHATNAGAR-THOMAS: LABORATORY EVALUATION OF ALTOZAR TABLETS

Stability of Altozar tablets and strips: Tab_Iets and
strips of Altozar prepared as descn%ed earlier were
stored in closed h|?h densE( gol hene containers for
about six-months at 34+1°C and 50-60 per cent R.H.
Pesticidal activity of these stored tablets and strips was
assessed against normal khapra beetle larvae and. the
results were more or less similar to the ones. obtained
W|thfreshlypre&)ared samples (F|g. B and C) indicating
that taplets ‘and strips retain most of the JHA activity
even after six months of storage. Preliminary studies
also indicated that JHA tablets and strips stored for
six-months were equally effective in arresting metamor-
phosis of Tribolium  castaneum.

Discussion

Earlier studies8 on khapra beetle have shown that at
3471 °C, a concentration of 20 ppm of ethyl farnesoate
in the diet was sufficient to arrest the metamorphosis of
normal as well as diapausing larvae, while for young
purpﬂae a (ose of 300 ppm was required to achieve thé
same effect. _

Present studies indicate that Altozar is several fold
more active than ethyl farnesoate and a concentration of
0.1 to 15 ppm in Stored food would be sufficient to
protect it from khapra beetle infestation. Further, JHA
adsorbed on inert materials such as chalk and ceflulose
retains most of its activity for several months. It is
possible that environmental factors viz., light, U.V. rays,
moisture, etc., which are Renerally responsible for the
rapid degradation of JHA in thé fields may not be
operating’ under the laboratory conditions in which
these were stored. It is, therefore sug%ested that the
JHA tablets or strips can be used for
khapra heetle and other pests of stored Igram roqucts
such as Triholium castaneum Without the risk of residual
contamination. Moreover, JHA tablets apPear to have
added advantage over the other methods qf JHA appli-
cation inasmuch as the larval diapause Is terminated

he control of
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comparatively earlier and the life-span of normal larvae
of khapra béetle is also not prolonged significantly89.
This Is of great importance as the, larvae dre known to
feed internittently during facultative diapause§1L and
thus contribute to increased food losses.

Preliminary studies carried out .in the laborator
further indicate that tablets contalnm_% hlgher concent-
ration of JHA are required when the insects were tested
In_larger containers With same guanht_ 0f semolina.
Effective JHA dose for bulk food commodities, therefore,
needs to be ascertained together with alternate adsor-
bants and easier and practical metho(s) of impregnation
of JHA in inert media.
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RESEARCH NOTES

CHANGE OF pH IN PICKLED QUAIL EGG AT
ROOM TEMPERATURE

The changes in pH of ,Jrckle solution, white and yolk
components of hard boiled quail eggs, pickled in com-
mercial vinegar were studied. The pickle solution white

and yolk attained equilibrium at pH 3.9 within 4 days. The
pH declined rapidly in egg white and slowly in yolk.

Pickling of quail egg?was first initiated by Pandal, at
the Indian Veterinary Research Institute with a view to
preserve whole eqgs at room temperature, so_that these
eqgs could be transported without refrigeration to dif-
férent parts of the country, to extend animal_protein
sugply to the vulnerable group of the society. - Subsequ-
ently, Rao and Panda2 developed formula for pickling o
quail egos.  Only limited information Is available con-
cerning the factars affecting the quality of these pickled
eggs ork on prcklrng of ¢ |cken eggs has beenreported
Cy Act_on an Johnson& Bal and"Saffores4 ang Mc-

ea 5. The authors have not come across In the
ub 5 ed Irterature anY detare wor on qualitative
stu les of pickled quai eggs The present work was
undertakep to study the changes of pH n |ckI|ng solu-
tions and hard boiled eg sofguar eﬂggrc e

Fresh quail eggso ained trom [VRI Poultry Farm
were properly Washed, hard boiled for 20 mrn In
boiling water, cooled to room temgerature and hand
peeled. The prcklrng solution was prepared by commer-
cial vinegar and distilled water at the ratro of 1 2 With
spices and condiments.2 140 quail egos kept in
two plastic containers, were comprletely dip Ped in prckle

solution, at room temperature ﬁrc le solu-
tion, separated white and Xokfrom four hard boiled
12 hr and on

eggs Was determmed at (

10, 13and 15 days from the two containers

usrn Bec maan meter, Yolk and white samples were

bIended with 5t|mes their weight of distilled water for
pH measurements.

The change in pH of uarIe gom onents

solution du ngt 15 days period Is resente
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rteand pickle solution terms oft

The pH

f oIk decIrned sIowIX from an mrtral pH
0f 6.7 to fin

0 aeur brium p 9in4.d aswereas
the pH of white decIrned raprdly from an mrtral value of
8.9 1o the equilibrium in" 12°hr. The pH of pickle
solution gradually mcreased from mrtral 315 to frnaI
391n4 days. The pH of white, yolk andprc e solu-
tion remained unchanged at 39 beyond 4 'days. . The
decrease of PH in egg white, yolk and the | mcrease in pH
of pickle solution 1S due to, diffusion of acetic acid from
pickle solution to the white and yolk. . However, the
stapifization period depends upon the initial concent-
ration and the diffusion rate of acetic acid from pickling
solution medium to egg white and yolk.

arch [[_zrv sion

A K Séivastav
esearch Institute,

Panda

feE%rrr]%gsB Unpublished data, 1974
NPUDHIS
an%Panda, B Indian J. Poult. Sci., 197. 19195

Qon J &ardJohnson M G, poult. sci., 1973 52 107
Ball, H. R, Jr. ard Saffores, M. W, Poult sci.. 197352916,
I\/IcCeady ST, pPoult. sci., 1973 52

[ WS JIT) l\’l—‘cp

STORAGE STABILITY OF EGG POWDER IN
FLEXIBLE POUCHES

Flexible pouches made out of paper/.04 mm aluminium foil/
150 gauge polyethylene have been found suitable for gas
packaging of egg}powder and ensuring a shelf-life of mini-
mum 1 year. Three ply corrugated board folder cover by
way of protective packaging ensures the integrity of the pou-
ches during transportation, handling and storage.

Egg powder is a service ration_item, issued to troops
posted at high altitude areas. _The item is curren Iy
produced in~commercial guantity in the countr
L Spray dr mg method and’ is gverned b
specificationT which requires that the product shoud e
packed In tin containers or flexible” containers _under
rrtrogen rgas The Army supply corps, specification
argely follows the IS specification” but differs main yrn
respect of solubr Ity requirement whrch should
minimym of 85 per cent when determined
Haennis” method2 It is well known that for reasons of
0gistics, Army favours flexible packaging as far as
possible. It was therefore consrdered necessary to devise

a flexible Rack which could be adopted immediagely in

e exrstrng]specrfrcatron and which could also
ensure a minimum Shelf life of 1 year to be of use to
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STORAGE OF EGG POWDER IN POUCHES 16

Table 1. storage studies of egg powder in flexible pouches at different field laboratories

Places and periods (months) after which tested

Jodhpur Tezpur Leh
Part culars of test Initial values
6m 9m 12m bm 9m 12m bm 9m 12m
0 2 inside pouch (%) 15 11T oo 2120 15 1110 2.0
10 15 18 ooV 28 25 05 *
Moisture (%) 1.65 2.0 16 — 1.6 17 19 19 — 0.87
Solubility (%) 970 953 9.3 — 953 953 953 953 — 97.00
Organoleptic rating Like very much Like moderatly Indifferent
{Samples and report not received. **Couldnot be determined. m - Months.

the Services. Previouswork on consumer packing of egj At Mysore the packs were examlned for oxygen con-
powder in flexible ﬁouches34drd away with gas packag- centration, moisture content b mem/ 1 and
Ing and aimed either at a shorter shelf life or used a solubility of the product b HaennlsmethodZ Results
technique, viz. compression |nto blocks, that cannot be presented in TabPe lshothat the packs retained nitro-
reacrlﬁ adopted on a Iarﬁe scale, gen gas with low oxygen concentration. throughout the
exinle pouch pack, ik the trn container, must Storage period.  Thé product also maintained its low
retain the nitrogen gas during tewoestora%e eriod mors?ure content andR gh solubility durranr the perjod
and the oxygen Concentration’in the packag eat here  of storage at all the thrée places. Organoleptic Tating
must remain low—2 per cent or less. Ear ler work5|n varied from place to place. but at no place they werg
this Iaborator has shown that 0.04 mm foil laminate is  unacceptable. The experiments indicate that rIrrven
comp letel Z rrr;lgermeable t0 morsture and oxygen, and surtable ‘orotectrve packaging a, flexible pack initially
hence thi used for making flat pouches in_sizes complete Jaermea ecan fetain its integrity through-
which could hold 50 to 100 g (size ofthe pouch 17 XI5 out |ts period of storage despite handling and trans-
cmfor50% 20x 18 cm for 100q) of the product without portation. The flexible pack devrsed for”egq powder
excessive bulging. Flushing with nitrogen gas was done confqrms to the requirements_of specification and is of
under standardised condi trons Filled pouches were Praotrcal value not only for Defence purpose but also
kept in avacuum desiccator whrch was evacuated to a  Tor the general consumer market. Using Eaper/ 04 mm
vacuum of 27 1. mercur1y and then the vacuum was  foil/150 G polyethylene laminate and apacksize of |
released with nitrogen.  This was repeated twice, and the cost of packaging Including the™ outer protectivé
then the pouches were heat sealed quickly. On repeated ~folder is found to be Comparable to that of a'A 2| can
checking erth the theIp of Beckman~ polaro trar%hrc containing 350 .
oxyoen ~analyser it gave an OXygen concentration _
va%een lano/ZPer celt ot 1 tuches, For ing  Djioe Fo0d Reseerch Laboratory QVimala
protection against physical damage in course of handling,  Mysore-1o.” T.R. Sharma
storage an trans ortatron two such pouches were 29 January 197,
provre with a pyrcorru gated board folder cover .
closed by qum tape. “The flexible pouches enclosed |n eferences , .
folder coverswere repacked mg}rwood cases an sforeq 1 Speciicationfor Egq Powder, I5: 47251668, Indian Standards
at Jodhpur, Tejp urgssam and Lehunderambient con- . 1. Soc. chem. Ind. Lond. 1943, s2. 1
ditions In covered sheds free from rodents. Packs taken & Hawthorne, JR., J. Soc. chem. Ind. Lond, 1943, 62 135
out at random every three months were sent back to  * LangegsilSTeé\hggTdangtgmlyo B gnd Balasubramanyan, N.,
Mysorefortestsandatthesametrmesomeofthemwere + stvastva M B Nimals N. and Bhatia B S. J. Fd §
issUed o the army personnel consisting of 200 27 men & Srivasteva, b b. Nitmala, N. and Bhatie, 8. 5. J. Fd Scl
for or anolelotrc ratings which was done as follows: like ¢ by o™ o . srvatsava, AN Raman-
very niu ke mo erately mdlﬁerem dislike mode- jam, S., Kameshwara Rao, G. andVrrayaraghavan P. K,
rately; drshke very much. . Fd Sci. Technol., 1968, 5, 12.
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BOOK REVIEWS

Principles of Food Science:  Edited by Owen R.
Fennema, Part |, Physical Principles of Food Preser-
vation: Marcus Karel, Owen R. Fennema and Daryl
B. Lund, Marcel Dekker, Inc. New York and Basél,
1975, pp. 474,

The hook under review forms_one of the three heads
under which the subject of Principles of Food Science is
proposed to he discussed in a series of monographs. As
stated by the authors in the_ preface, the purpose of
b_rm?mg out this volume is prlmanlg to provide univer-
sity Tevél students with a text book on the sub%ect In the
ahsence of ang at present. From a review of the publi-
cation It appears that the authors have largely succeeded
in achieving their ob{e five. o

The_sub* ct matter nas been aptly divided into the
following tour parts; (% preservation through energy
Input; (if) preservation through temperature reduction;
(H) preservation through water removal; and (iv) pre-
Servation throuqh stora%e by packagm_(t;h _

The introductory chapter deals “with the ex_pandlng
world population and the importance of increasing foo

Prod_uctlon as Well as preservation in the context of

eeding the hungry millions, Wlth_lncreasm% population,
food sources and Supplies are continyously strained  This
has naturall¥ resulted in greater emphasis on the efficient
management of raw materials_and better ?rocessmg
technology re umn(h; more guahﬂed ersonnel not only
to handI& the existing technalogy but also to search for
newer and better methods of food preservation. .

The second chapter on “Heat transfer in_ foods
describes the various dprlnclples and theories involved
In heat transfer in foogs by conduction, convection and
radiation. It also includes a short reference to micro-
wave heating and dielectric heating. _

The third™ chapter exhaustively™deals with heat Pro-
_cessmg. It particularly explajns Various factors involyed
in heat penetration, methods of determmmq lethaljty
in thermal processmP and recent developments thereiri,
The_author has explained the phenomena of heat pro-
_cessm% at ?reat length and has taken pains in docyment-
ing the entire write up with relevant tables and figures.
The importance of this_data bank can hardly e over
emphasised keeping in view the fact that a_maHor portion
of the total volumé of food preservation In the world at
present is through heat processing. _

In chapter |V the radiation “preservation of foods
which is potentially very important and which is sure to
acquire qreater rolg in the years to come has been dealt
with. After a vivid description of properties, chemical
effects and effects on living o%gamsm_s of ionizing radi-
ation, technological aspects of radiation processing are

fully explained with particular reference to stabilization
of drmy rations and other selfstable foods.

Chilling and freezing, the two important methods of
food preservation are presented in the next two chapters.
These two focus attention on temperature, humidity,
controlled atmosphere and chan%es that take place in
various food materials under cold temperatyre stora?e.
The chapter on freezing discusses super-cooling, crystal-
lisation, tissue damagé and formation of icé” crystals.
T ges_ of crYStalljsa_|on have been given parficular
aftention to stress Its Importance, |

Since. the most important technique of food preser-
vation is dehydration, the author has rightly provided
one complete"chapter on equilibrium and rate concent-
ration before discussing methods of water removal. In
the succeedmgf chapter “on water activity, the author has
brought out Tucidly the importance of the concept of
water activity vis-g-vis food preservation. The applica-
tion of lowering of water activity to food preservation is
given in three Chapters, viz., concentration, deh¥drat|on
and, freeze dehydration. Various aspects of freeze
drying_like heat and mass transfer, retention of flavours
and principles of industrial freeze drying etc. have been
taken care of in one chapter. _

No, food proce_ssmqrm complete without adequate
functional packang. “The authors have rightly reserved
the final and concluding. chapter for food packagm_g.
The properties and behaviour of different types of figi
se_mrngpfd and flexible packaglnqs have héen exBIalned
with sufficient thegretical principles o as to enable the
reaier_to appreciate and realise the importance of
packaging. . -

The"book is.an excellent monograph of principles of
food greservatmn and will be a valuable assef to those
who are interested in food science. A small printing
error has heen noted by the present reviewer, n pag?
304, reference numbers 23, 24-and 25 are missing.

T. R. Sharma

Coffee Solubilization—Commercial Processes and Techni-

ues: . Food Technology Review No, 28 by Nicholas

. Pintauro, Noyes Data Corporation, Park Ridge,
New Jersey, 1975

The first ?ubhcanon of Fod Processing Review No.
8 on Soluble Coffee Manufacturing Processes by the
same author brought out the significant _m_anufactur_mq
processes for prodicing soluble coffee %ng practica
Information based on the U.S. patent” literature
covering upto 1969. In this edition the detailed infor-
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BOOK REVIEWS

mation based on the U.S. patents dealing with commer-
cial processes and modern techniques involving roasting,
extraction, drying processes, aromatisation and agglo-
meration, decaffeination and finally packaging of coffee
products_and_ different Frocesses have Beei coyvered
up to 1975, The patent literature covers most of the
information in the field which is not available in the
Journal literature and hence is very valuable for techno-
logical transfer of the different techniques described in
this book. The presentation of the hook giving the table
of contents as subject index and other iridexes b%/ com-
panal, Inventor and patent number is highly useful as a
trﬁa y tE_ec%oner for getting the required information on
e Subject,
The {ext is broadly divided into different chapters
concerning several roasting techniques such as putfing,
fluidized bed roasting, compression roasting and ionising
roasting, counter current extraction, special exiraction,
filtration and concentration for producing coffee con-
centrate beads, recovery techniques for aromatic vola-
tiles by recovery of coffee il and flavour enhancement
and fortification of soluble coffee b%f microencapsulation
and foam_mat drymgi and us of flavour additives and
fixatives. The book also describes freeze d_rym? PrOCESSES
with improved flavour and aroma retentign for soluble
coffee manufacture, agglomeration, techniques for im-
provement of flavour in”sojuble coffee manufacture and
also manufacture of decaffeinated soluble coffee_usmg
different solvents and also manufacture of decaffeinate
green qoffee by solvent extraction us_m(i_counter current
extraction méthods and desolventisation.  The ast
chapter describes different packaging methods used to
improve the shelf life of varipus ty_P_es of coffee products
some of them with improved nutfitional value mc_ludmgz
coffee concentrates, freeze dried and spray dried instan
coffee and special products and Proce Ses such as coffee

wafers, coffee tablets and roll-milled coffeg, etc.

This hook is of vital interest to those concemed with g

research and development work in different areas of
coffee technology and also to coffee industry. This is
also a valuable reference and guide hook.

N. Gopalakrishna Rao

Edible Starches and Starch-derived Syrups: by Nicholas
B. Peterson, Published by Noyes Data Corporation,
Park Ridge, New Jersey, 1975,

The book entitled “Edible, Starches and Starch-cerived
Syrups” is yet another classified American patent litera-
ture collection compiled t&}’ Nicholas B. Peterson an
published by Noyes Data Corporat
edible starches, ‘chemically modified starches and hy-

_ nang techno
rporation on the subject of
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drolysed products prepared from them. The book.is a
goo technical review of commercial, ?rocesses_elther
_urrentl?]/ practised or having a potential for use in this
gluekl)déctg e review is In 11 Chapters devoted to individual
wq initial Chapters deal with isolation and utilisation
of native starches from food materials and the effect of
simple processes like solvent extraction, toasting, oxig-
ation, €fc. on their technological propeities.  “This IS
followed by an interesting Chaﬁter on gelatinised star-
ches covermR the processing tec nolog_y 0f heat gelatini-
sat|8n ?nd the use of such heat modified starchn food
roducts,
p_ The next two Chapters relate to esterified and ether
linked starches. Esters with carboxylic and phosphoric
acids as also cross linked derivatives of these and their
use In snack food manufacture are covered. The starch
ethers _mainly covered relate to hydroxypropylated
derivatives, .
. The Chapter on amylose and amylopectin is most
interesting and covers the recently ?ract|sed enzyme
Processes for amylose production and the production of
he enzyme 1-6 glucosidase. Specific uses of high amy-
|ose starch and Wwaxy amylopectin t%pe straches’in fodd
industry are also described.  Prabably this Chapter
could have been more appropriately presented earlier
immediately after the Chaﬁter on starch isolation.,
Dextrin and other starch degraded products. with a
low molecular weight having desirable properties like
reduced viscosity, . increased “solubility or solubilisation
with low degree of sweetness, etc are treated in the next
review. The methods of acid h)fdrolysm, enzyme con-
version with alpha and beta amylases™as also combined
acid-enzyme treatment to effect dextrinization have heen
described in detail. An account of the use of such pro-
ducts.in confe_cﬂonerfy practice, special infant and, other
dietetic proprietary foods, breakfast cereals, etc is also

Iven,
The last part of the book describes the technology of
manufacture and utilization of starch based syrups in
liquid and solid forms and with varying degrees, of
purity to meet various food, feed and’ pharmaceutical
needs. The principles and_ practises of the recently used
commercial processes sl % the enzyme methgd for
starch hydrolg)/sw are fully describea. - Methods of spray
drying of total syrup and crystallization of dextrose by
different methods are detailed in a separate Chapter.
Processes, for maltose and other low oligosaccharides,
their use in confectionery as also the production and use
of sugar alcohols from the maltose syrups are also
covere? in the next review. The last Chaﬁter details the

logy of fructose production. Both alkaline and
enzymic Thethods of isomerisation to convert glucose to
fructose are described in detail in this Chapter.
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This book gives a detailed account of the recent U.S,
patent inforniation on the subject of edible starches,
modified starches and different”starch conversion pro-
ducts arrangied_ and classified conveniently for stu_d¥ ang
reference. Tt isa very useful book for the scienist and
P_rocessor and would oe a quide to R & D work in the
field. The book is illustratéd with appropriate examples
In proper context.

H. S. R. Desikachar

Proceedings of the International Food Industries Con-
rgﬁ%:on ng%on, May 12-16, 1975, Food Trade Press,

“The  International Food . Industries Con%ress Was
desqned to, examine and discuss present and future
problems in food ﬂroducnon conservation  and
processm? problems which must be solved In order for
mankind to survive”. This laudable aim does not appear
to have received full justice when one peruses the fitles
of papers i)resented. Apparently there Is no uniformity
in the, level of coverages and a fandom approach in the
selection of papers. “The four themes of the Congress
have not received an equitable attention. The papers in
general_ attempt to bring out the problems of the food
rade vis a vis the changing. Patter_n of food consumption
and distribution in the"United. ngdom._ A few of the
surveys that stand out are: Milk Processing and Manu-
facture—Past, Present and Future POSSIbIh'[Ie_S_ gT_.R.
Ashton), Intermediate Technology for_Food Utilization
In the " Developing Countries™{J. T. Worgan) the

journal of food science and TECHNOLOGY, VOL. 13, MAY-JUNE 1976

BakW Industry ET. C. Shaw) and Packaging of Meat
and Meat ProducséT. E. Davies). Quitea few papers
tend to be propag,an_ a material for the ,compa%products
although emphaSizing some innovations. e paper

Single-cell Protein as a Feedstuff (TT' Walker) _elerqantly
summarises . the present status of . toxicological” and
nutritional information.  Other topics deal with food
hygiene, pest control, laminates as packaging material,
oceans as sources of food, efc, _

A few innovations that have been brought out include
“ice-vacuum pack” for fish, uneven glazing of meat
pellet freezing for liquid foods, multinéedle Mmjection of
nutrients to pre-ngor_ meat to manipulate flavour, smoke
fog treatment to h rnngs, preparation and use of natural
vegetable extracts as flavouring agents.

he.progress in the food industry in the advanced
countries has been towards greater altomation, increas-
ed speed of operations, packaging to suit the. super-
market and hypermarket mode of distribution and home-
freezer storage and development of copvenience foods.
In food production, as high a conversion ratio as E)_os-
sible is being attempted even at the risk of deterioration
of quality Of raw foods. From the latter angle, the
BOSSIbIlIty of c_ontrollmq quality of fruit and végetable
Dy proper nutrient supply to crops (J. Maroussas) and
|mprovmg the flavour and succulence characteristics of
heef, pork and poultry by the injection of nutrients and
flavourings (R.J.H. Pannell) appear to be promising
lines of fliture research. _

The usefulness of the papers would have enhanced if
proper references were” included, The printing and
production of the book-leave much to be desired.

D. V. Rege
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ANNOUNCEMENT

INTERNATIONAL FAIR OF FOOD BEVERAGES AND MACHINES

The 2nd International Fair of Foods—Beverages and Machines is going to be held in
Thessaloniki—Greece, from 17th to 24th April 1977. Those who are Interested may
write for further details to

Mr. CONSTANTINOS SKYFALIDES
DIRECTOR

THESSALONIKI INTERNATIONAL FAIR
THESSALONIKI, GREECE

(Cables: FOIRINT)

International Exhibition for the Food & Allied Industries

The 10th International Exhibition for the London Food and Allied Industries takes place at
the National Hall, Olympia, from 15 to 18th November, 1977.

~ Thefood Industries Exhibition covers in depth all aspects of food manufacture, handling and distribution
including canned, frozen chilled and dried foods, bakery Poods_ and confectionery, meat, poultry and other
fresh foods, milk products, and soft drinks. Exhibits include ingredients and flavouring, process plant and
machinery, filling and packaging equipment and machinery, labels and labelling systems, specialised mechanical
handling equipment, and other products used by food manufacturers, packers and distributors.

Further information may be obtoined from

BPS EXHIBITIONS LTD.

4 SEAFORD COURT

220-222 GREAT PORTLAND STREET

LONDON WIN 5HH

TEL: 01-388 2117 TELEX: 21237 CABLES: BEEPEX LONDON



SEMINAR

Problems and Prospects of Solvent Extraction Industry
In India
Oil Technologists’ Association of India-Southern Zonal Branch

It has been,ﬁror#)o_sed to organise a one and half-day_Seminar on “Problems and Prospects in Solvent
Extraction Ingustry in India”, on 11th and 12th December 1976, at Regional Research Laboratory, Hyderabad.

The Solvent Extraction Industry has grown from a dozen units to hungreds of units with phenomenal
progress on extraction of oilcake. The curbs on‘export of expeller cake and incentives gffered to encoura%e export
of éxtracts had acded vitality to the industry. While these are encouragmg mgns, the Industry has still To tackle
§3Y§galnn L\JAS/tP)EOblemS’ technical as well as trade, to make further progress andl consolidate its position in compe-

_ The obgec_nve of this Seminar is to_highlight these problems and prospects. The Seminar is expected
to bring to?eth r industrialists, research scientists” and technologists, government executives, processors, and
plant manufacturers and afford an opé)or_tumt to discuss their individdal problems, chalk out areas cf mutual
cooperation, coordinate their efforts on improvements, consolidate the gains achieved and sort out areas and
fields where further work/improvements are needed to bring the industry cn par and gainfully competitive to
International levels. 1t is intended to highlight these problems under the following:

Raw material

Plant and machinery

Products and processes B
Government rules, requlations and policies
Current research and other matters

Panel discussion and recommendations

We invite )&our views and nPapers on all these aswects for gresentation. Discussion in the Seminar will be
centered on the background information, collected by the organisors.

. Participating Machinery manufacturers who intended to exhibit.or hiahlight their plant features will be
given all facH|t| 50 xan cher1¥ts, prO(?ucts, raw mateneﬂs or maénnenes Qtﬂm the ge Inar.

For further details write to:

Dr. J. P. MISRA
Honorary Secretary
0. T. Al (5B

HYDERBAD-500 009 (A.P)
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INSTRUCTIONS TO CONTRIBUTORS

Manuscripts of papers should be typewritten in double sPace on one side of the paper only, They
should be submitted in triplicate. The manuscripts should be complete and in final form, Since nd
alterations or additions are alloweg at the proof stage. The paper submitted should not have been
published or communicated anywhere,

. Short communications in the nature of Research Notes should clearly indicate the scope of the
investigation and the salient features of the results.

. Names of chemical compounds and not their formulae should be used in the text. Superscript and
subscripts should be legibly and carefully placed. Foot notes should be avoided as far as possible.

. Abstract:  The abstract should indicate the scope of the wark and the principal findin%s of the
paper. It should ngt normally exceed 200 words. 1t should be in such'a form that abStracting
periodicals can readily use it

. Tables: Graphs as well as tables, both representing the same set of data, should be avoided.
Tables and figures should be numbered con_secutw_eLy in Arabic numerals and should have brief
titles. Nil results should be indicated and distinguisted clearly from absence of data.

. llustrations; ~ Line drawings should be made with Indian ink on white_drawing paper Freferably

art paper. The lettering should be in epden_cn. For satisfactory reproduction, graphs and line draw-

Ings should be at least twice the printed size. Photographs must be on glossypaper and contrasty;

two copies Should be sent,

. Abbreviations of the titles of all scientific periodicals should stri_ctl}/_ conform to those cited in the
World List of Scientific Periodicals, Butterworths Scientific Publication, London, 1962,

. References:  Names of all the authors should be cited completely in each reference. Abbreviations
such as et al., should be avoided.

In the text, the references should be included at the end of the article in serial order.
Citation of references in the list should be in the following manner:
() Research Paper: Menon, G. and Das, R. P., J. sci. industr. Res., 1958, 18, 561

(b) Book: Venkataraman, K., The Chemistry of Synthetic Dyes, Academic Press, Inc., New
York, 1952, Viol. I, %b.

(c) References to article in a book: Joshi, S V.. in the Chemistrg of Synthetic Dyes, by Venkata-
raman, K., Academic Press, Inc.. New York, 1952, Vol. 11, 966.

(d) Proceedings, Conferences and Symposia: ~ As in (C).

(6) Thesis: Sathyanarayan, Y., Phytosaciological Studies on the Calcicolous Plants of Bombay,
1953, Ph.D. thesis, Bombay University.

(/) Unpublished Work: Rao, G., unpublished, Central Food Technological Research Institute,
Mysore, India.
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